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Preface  to  Third  Edition. 


The  first  edition  of  the  pamphlet,  '  Aids  to  Stockowners,” 
was  published  in  October.  1920,  and  a  revised  edition  in 
September,  1920. 

The  constant  progress  in  veterinary  research  necessitates 
frequent  revision  of  stock-disease  pamphlets,  and  the  third 
edition  has  been  compiled  for  the  purpose  of  furnishing  stock- 
owners  with  more  up-to-date  knowledge  of  the  commoner  stock 
diseases  met  with  in  this  Colony.  It  also  deals  with  several 
diseases  and  conditions  responsible  for  losses  in  stock  which 
were  not  described  in  the  previous  editions,  e.g.  poisoning  by 
some  of  the  commoner  chemicals,  plan;  poisoning,  snake-bite, 
Laikipia  lung  disease  of  sheep,  sheep-pox,  I  owl -pox,  para¬ 
typhoid  of  calves,  etc. 

Part  I  includes  a  summary  of  our  present  knowledge  of 
the  commoner  stock  diseases  which  occur  in  the  Colony. 

Part  II. — Laboratory  methods. 

Part  1 1 1 . — Miscellaneous. 

An  Appendix  is  added  giving  the  native  names  of  acute 
diseases  affecting  cattle. 

Generally  speaking,  the  most  important  stock  diseases  of 
the  Colony  may  be  grouped  as  follows 

1.  Those  spread  by  direct  contact  with  affected  animals 
or  their  morbid  products,  e.g.  rinderpest,  pleuro-pneumonia, 
anthrax,  swine  fever,  contagious  abort: on,  stomach  and  intes¬ 
tinal  parasites. 

2.  Those  in  which  infection  is  conveyed  by  an  animal 
parasite  such  as  a  tick  or  insect,  e.g.  heart, water,  blue  tongue, 
horse-sickness,  red  water,  gallsickness,  Last  Coast  fever,  etc. 

3.  Those  in  which  an  animal  parasite,  such  as  a  tick, 
probably  plays  an  indirect  role  in  the  spread  of  infection,  e.g. 
streptothricosis,  ulcerative  lymphangitis,  bovine  lymphangitis, 
etc. 

With  the  few  exceptions  mentioned  in  the  pamphlet,  no 
drugs  or  medicines  are  at  present  known  which  may  be  con¬ 
sidered  specific  in  the  curative  treatment  of  (lie  diseases  dealt 
with  therein.  Some  may  be  successful  l\  combated  with  sera 
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or  vaccines,  hut  no  method  of  preventive  inoculation  has  so 
far  been  introduced  for  dealing  with  others.  Some  of  the 
latter,  e.g.  heartwater,  etc.,  may  be  suppressed  by  other 
measures;  one  of  the  most  effective  weapons  being  dipping, 
which  aims  at  the  destruction  of  the  actual  transmitting  agent. 

A  factor  of  importance  and  one  of  the  obstacles  in  the 
eradication  of  some  of  the  diseases  of  animals  is  game  and 
vermin.  Some  are  responsible  not  only  for  their  spread,  e.g. 
rinderpest  and  swine  fever,  hut,  as  hosts,  play  a  role  in  the 
maintenance  of  others— stomach  and  intestinal  worm  infec¬ 
tions,  trypanosomiasis  (fly  disease),  etc. 

In  the  case  of  the  domesticated  animals,  the  recovered 
animal  may  also  lie  the  reservoir  of  the  virus,  e.g. — 

Red  water  and  gallsickness  (anaplasmosis)  in  cattle  ; 

Biliary  fever  in  the  horse  ; 

Biliary  fever  in  the  dog; 

Trypanosomiasis  (fly  disease). 

In  order  that  the  spread  of  infection  may  he  reduced  to  a 
minimum,  effective  measures  of  control  should  be  put  into 
operation  without  delay ;  a  correct  and  early  diagnosis  is 
therefore  of  primary  importance. 

It  is  recommended  in  cases  where  the  services  of  a 
veterinary  officer  are  not  available  that  owners  should  forward 
without  delay  material  as  indicated  in  this  pamphlet  to  the 
laboratory  for  examination  should  any  doubt  or  difficulty  arise. 

Revision  of  “  Aids  to  Stockowners  ”  has  been  carried  out 
with  regard  to  practical  utility  and  in  the  hope  that  it  will 
continue  to  he  of  assistance  to  stockowners. 

The  assistance  of  the  research  officers  of  the  Veterinary 
Research  Laboratory  was  obtained  when  compiling  this  edition, 
and  references  have  been  made  to  the  publications  of  various 
authorities  and  also  to  the  Reports  of  the  Director  of  Veterinary 
Education  and  Research,  Onderstepoort ,  and  it  is  hoped  that 
this  general  acknowledgment  will  he  accepted  by  all  as  an 
acknowledgment  of  indebtedness  to  them. 


J.  WALKER, 

Chief  Veterinary  Research  Officer. 
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AIDS  TO  STOCKOWNERS 


PART  I. 

A  Description  of  the  Commoner  Stock  Diseases 
which  occur  in  Kenya  Colony. 


A.— DISEASES  OF  CATTLE. 

RINDERPEST. 

I  his  is  probably  the  most  serious  disease  met  with  in 
rattle.  In  view  ol  its  highly  contagious  nature  it  is  liable  to 
spiead  rapidly  through  susceptible  cattle  and  through  suscep- 
tdde  game  to  all  parts  of  the  country.  Owing  to  the  frequency 
of  its  transmission  by  game,  great  care  should  be  taken  to 
avoid  the  infection  from  this  source.  There  are  a  number  of 
different  kinds  of  game  said  to  transmit  rinderpest,  viz.  buffalo, 
eland,  bushbuck,  waterbuck,  wart-hog,  impala,  bush-pig,  reed- 
buck,  and  probably  some  others. 

Cause. 

I  lie  causal  agent  of  rinderpest  is  an  untravisible  virus 
which  affects  the  blood-stream,  the  body  tissues  and  secretions 
{saliva,  etc.)  of  an  affected  animal. 

Mode  of  Infection. 

the  \iius  usually  gains  entrance  to  the  body  through  the 
mouth  during  the  ingestion  of  contaminated  food  or  water. 
Contamination  of  foodstuffs  results  from  the  passage  of  the 
natural  secretions  of  a  sick  animal.  The  virus  can  be  trans¬ 
ferred  indirectly  from  infected  to  clean  areas  by  such  inter¬ 
mediaries  as  humans,  dogs,  vultures  and  carnivorous  vermin 
carrying  meat  Irom  carcasses  dead  of  the  disease. 

Incubation  Period. 

By  incubation  period  is  meant  the  time  that  elapses 
between  the  moment  the  infective  virus  or  organism  gains 
entrance  to  an  animal’s  body  and  the  time  at  which  the  first 
signs  of  the  disease  become  evident.  In  rinderpest,  as  in 
many  other  diseases,  the  first  sign  is  a  rise  of  temperature.  The 
incubation  period  of  rinderpest,  when  contracted  naturally, 
varies  from  three  to  nine  days. 
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Marked  clinical  symptoms,  however,  are  not  manifested 
for  several  days  after  the  rise  of  temperature  takes  place,  and 
it  should  be  remembered  that  during  this  period  the  affected 
beast  is  capable  of  infecting  others  which  may  live  in  contact 
with  it. 

Symptoms. 

As  already  stated,  the  first  disturbance  is  an  elevation  of 
temperature  up  to  103°  or  thereabouts  on  the  first  day  and  to 
105°  or  106°  F.,  or  thereabouts,  on  the  second  or  third  day. 
The  temperature  remains  elevated  until  a  day  or  two  before 
death,  when  it  suddenly  drops  to  sub-normal.  The  first  symp¬ 
toms  which  strike  the  eye  are  dullness,  loss  of  appetite,  staring 
coat,  followed  later  by  a  muco-purulent  discharge  from  the 
eyes  and  nose,  and  marked  salivation.  Diarrhoea  usually  sets 
in,  weakness  ensues,  and  continues  until  the  animal  is  unable 
to  rise.  If  the  lips  and  tongue  of  the  animal  are  examined 
towards  the  later  stages  of  the  disease  they  will  be  found 
highly  inflamed  and  their  surface  very  much  excoriated  and 
covered  with  cheesy-like  deposit.  This  symptom  is  very 
typical  of  rinderpest,  and  its  presence,  in  conjunction  with  the 
above,  is  positive  evidence  of  the  disease.  Death  usually  occurs 
within  a  week  or  ten  days  after  the  first  visible  symptoms  are 
noted  in  cases  ending  fatally. 

POST-MO RTEM  LESIONS. 

In  this  as  in  all  other  diseases  post-mortem  examination 
should  be  carried  out  immediately  or  within  a  few  hours  of 
death.  The  longer  the  carcass  remains  unexamined  the  more 
will  putrefactive  changes  occur  to  obliterate  the  true  state  of 
disturbance  brought  about  by  the  disease. 

Mouth  and  Tongue. — As  described  above  under  “  Symp¬ 
toms,”  we  frequently  find  here  one  of  the  most  typical  signs 
of  rinderpest.  As  a  rule,  inside  the  lips,  under  the  tip  and 
sometimes  along  the  sides  of  the  tongue,  and  on  the  gums 
will  be  noted  a  peculiar  inflammation  roughly  resembling  a 
fly-bitten  surface  covered  over  with  a.  deposit  resembling  cream 
cheese. 

Stomach. — The  fourth  stomach  will  be  found  highly  in¬ 
flamed,  and  its  contents  often  blood-tinged.  Numerous  ulcers 
or  sores  will  be  frequently  found  on  the  inside  lining  mem¬ 
brane  ;  these  sores  vary  in  size  from  a  millet  seed  to  that  of  a 
florin  piece. 
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Intestines. — Throughout  the  whole  of  the  intestines 
inflammation  usually  exists,  ulcers  occur,  and  the  contents 
are  frequently  blood -coloured.  A  greyish  deposit  mav  also  be 
seen  on  portions  of  the  mucous  membrane  of  the  bowels. 

Lung. — In  a  number  of  cases  these  will  show  emphysema 
(see  Part  IT). 

Heart. — The  inner  and  outer  linings  of  the  heart  usually 
show  many  haemorrhages. 

Spleen. — This  organ  is  sometimes  enlarged  to  double  its 
normal  size. 

Liver. — The  liver  is  often  swollen  and  is  usually  very 
rich  in  blood.  Friability  is  also  noticeable  in  a  number  of 
cases. 

Kidneys. — As  a  rule  these  are  engorged  with  blood. 

I  rinary  Bladder  and  Urine. — In  uncomplicated  cases  no 
marked  changes  are  seen,  but  redwater  h/eing  a  frequent 
complication  of  rinderpest  the  urine  may  be  of  a  dark  red  or 
coffee  colour. 

Treatment. 

An  animal  which  has  been  suffering  for  some  days  from 
rinderpest  contracted  naturally  does  not,  as  a  rule,  recover, 
but  it  the  symptoms  are  detected  early  enough,  that  is,  during 
the  first  or  second  day  of  the  temperature  reaction,  a  cure 
might  he  effected  by  inoculating  the  animal  with  a  large  dose 
of  anti-serum.  A  few  hundred  (250  to  500)  cubic  centimetres 
can  be  inoculated  without  ill  effects. 

Bleeding  a  few  hundred  cubic  centimetres  of  blood  from 
the  jugulai  vein  when  the  symptoms  are  alarming,  viz.  pulse 
ft equent,  respirations  markedly  accelerated,  and  temperature 
considerably  elevated,  appears  to  be  beneficial,  and  could  be 
resorted  to  in  the  case  of  valuable  animals. 

Preventive  inoculation  is  the  usual  method  employed  to 
combat  the  disease.  There  are  two  methods  of  carrying  out 
this  inoculation;  one,  which  is  commonly  called  “  single 
1,101  illation,  comprises  the  injection  ol  a  dose  of  serum  alone 
whi(di  controls  the  reaction  should  the  animal  contract  the 
disease  naturally.  The  injections  should  be  repeated  at  fort¬ 
nightly  intervals  until  all  risk  oi  infection  has  disappeared. 

In  Kenya  (  olony,  the  simultaneous  method  known  as 
double  inoculation  is  usually  employed,  but  in  instances — 
c.j4.  ( 1)  to  reduce  the  risk  of  losses  likely  to  arise  from  contact 


6 


infection  pending  simultaneous  inoculation  of  the  herd,  and 

wIiere  tIle  latter  is  not  desirable,  as  in  the  case  of  cows 
and  heifers  heavy  in  calf  and  valuable  imported  stock— the 
“  inoculation  ”  method  is  indicated. 

Double  inoculation  comprises  the  injection  of  the  virus 
Usell  m  the  form  of  blood  collected  from  a  reacting  animal 
during  the  height  of  the  temperature  reaction  and  which  should 
be  inoculated  without  delay,  and,  immediately  after,  a  dose  of 
serum  which  is  calculated  to  counteract  the  fatal  effects  of  the 
virulent  blood  to  the  extent  of  allowing  the  animal  to  sicken 
and  subsequently  recover.  With  the  exception  of  young  r.n- 
weaned  calves,  an  animal  which  so  reacts  and  recovers  is 
considered  permanently  immune  to  rinderpest,  and  is  branded 
on  the  left  rump  with  the  letters  “  A.M.”  It  has  been  found 
that  some  sucking  calves  up  to  five  months  or  so  of  age  possess 
a  marked  degree  of  natural  immunity  to  the  disease.  This 
immunity,  even  though  it  may  be  strengthened  by  artificial 
means,  eventually  passes  off,  leaving  the  animal  susceptible. 

Owing  to  the  intricacy  of  the  double -inoculation  method, 
it  is  inadvisable  for  a  layman  to  undertake  the  operation. 

Diiiim  rioNs  for  the  Use  of  Anti-rinderpest  Serum. 

The  serum  is  issued  in  units  of  -50  c.c.  in  quantities  of 
from  -251 )  c.c.  and  upwards.  The  price  is  Sh.  2  per  unit  of 
•)0  c.c. 

Properties. — Anti-rinderpest  serum  varies  in  colour.  It 
may  be  reddish-yellow  or  brownish-yellow.  It  should  have  a 
characteristic  but  inoffensive  odour. 

A  small  quantity  of  carbolic  acid  is  added  as  a  preservative, 
which  does  not,  however,  prevent  the  growth  of  the  accidental 
bacteria  which  may  gam  access  during  its  preparation;  these 
»1 1  oi i Id  not  produce  ill  effects  of  any  importance  in  the  inocu¬ 
lated  animal.  11  not  intended  for  immediate  use,  the  serum 
should  be  kept  in  a  e<x>l  dark  place,  and  when  stored  under 
these  conditions  should  he  effective  for  about  two  years. 

Tvery  care  is  taken  in  the  preparation  of  the  serum,  but 
no  guarantee  is  given  regarding  its  safety  or  efficacy. 

Outbreaks  of  rinderpest  and  their  control  are  dealt  with 
by  the  veterinary  field  staff  under  the  direction  of  the  Chief 
\  eterinary  Officer  or  his  deputy. 


Methods  of  Inoculation. 

(1)  Scrum  Alone  Method. 

When  the  possibility  exists  of  a  susceptible  herd  becoming 
infected  with  rinderpest,  owing  to  the  occurrence  of  the  disease 
in  the  vicinity  or  to  other  causes,  or  when  the  disease  has 
actually  appeared  in  a  herd,  the  inoculation  of  serum  alone  is 
sometimes  resorted  to. 

Some  at  least  of  the  susceptible  animals  under  serum 
treatment  may  contract  rinderpest  by  contact  if  the  disease 
has  already  appeared  amongst  them  ;  others  escape  infection. 

Mode  of  Employment. — The  serum  is  inoculated  sub¬ 
cutaneously  behind  the  shoulder  at  intervals  of  a  fortnight 
until  all  trace  of  the  disease  has  disappeared  in  the  herd  or, 
in  the  event  of  the  disease  being  in  the  vicinity,  until  all 
danger  of  infection  occurring  therefrom  has  disappeared. 

Dose. — For  cattle  of  average  susceptibility,  the  dose  is 
F>  c.c.  per  220  lb.,  equalling  100  kilos,  (approx.)  live  body 
weight,  but  for  highly  susceptible  animals  this  dose  should  be 
increased  to  20  c.c.  per  220  lb.  live  body  weight,  or  more,  on 
the  recommendation  of  the  veterinary  officer. 

Result  of  Inoculation. — Animals  which  contract  rinderpest 
by  contact  when  under  serum  treatment  usually  recover  and 
acquire  immunity.  Increased  doses,  for  adults  200  to  300  c.c., 
or,  in  the  case  of  highly  susceptible  adult  animals,  500  c.c., 
may  be  effective  as  a  curative  if  injected  in  the  early  phase  of 
the  disease.  The  serum  has  no  curative  effect  in  the  later 
stages  of  rinderpest. 

(2)  Serum  and  Virulent  Blood  Method  (Double 
Inoculation) . 

Ibis  method  necessitates  the  subcutaneous  injection  either 
in  the  neck  or  behind  the  shoulder  of — 

(a)  a  suitable  dose  of  serum  ;  and 

,b)  2  c.c.  of  fresh  virulent  blood  subcutaneously  on  the 
other  side  of  the  body. 

Result  of  Inoculation . 

(1)  After  an  average  incubative  period  of  about  five  to  six 
days,  symptoms  of  rinderpest  are  usually  apparent.  (It  is  most 
irnpoi tant  that  the  virulent  blood  should  be  collected  during  the 
temperature  reaction  to  rinderpest,  and  used  without  delay,  to 
avoid  non-reactions  occurring  in  inoculated  cattle.) 
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In  exceptional  cases,  although  the  febrile  reaction  may 
,,()t  l)l>  ;1  typical  one,  visible  symptoms  of  rinderpest  may 
appear. 

(d)  As  a.  rule,  the  animal  has  recovered  from  the  effects 
ol  the  rinderpest  reaction  by  the  fourteenth  day  after  inocula¬ 
tion  and  is  then  immune. 

In  the  case  of  animals  exposed  in  the  open  the  tempera¬ 
ture  should  be  taken  in  the  morning  before  8  a.m.,  as  the 
11  M  r.inne  of  exposed  healthy  animals  may  rise  as  high  as 
b*n  1*’.  later  in  the  day. 

Dose. — For  cattle  of  average  susceptibility,  the  dose  of 
serum  is  -Jo  c.e.  per  220  lb.  live  body  weight,  but  this  should 
be  increased  for  highly  susceptible  cattle  on  the  recommendation 
of  the  veterinary  officer. 

Warniruj. — The  reaction  to  rinderpest  contracted  either 
naturally  or  by  inoculation  may  produce — 

(a)  a  recurrence  of  redwater  and  anaplasmosis  or  other 

protozoal  diseases  in  animals  already  recovered  from 
these  infections.  Redwater  is  the  commoner  and 
perhaps  of  most  importance,  and  shoul  be  treated 
in  its  early  phase  by  an  injection  of  trypanblue.  The 
breakdown  in  immunity  to  these  infections  may- 
produce  a  marked  aruemia; 

(b )  abortion  in  female  stock. 

I'lie  dipping  of  calves  at  regular  intervals  from  or  shortly 
alter  birth  may  result  in  their  being  susceptible  to  tick-borne 
diseases.  The  possibility  of  redwater  and  anaplasmosis  being- 
transmitted  by  the  virulent  blood  should  receive  particular 
consideration  prior  to  double  inoculation  of  regularly  dipped 
stock  being  carried  out. 

I  nweaned  calves  possess  in  many  instances  a  partial  but 
not  complete  immunity  to  rinderpest.  In  some  cases,  no 
apparent  reaction  occurs  in  unweaned  calves  as  the  result  of 
inoculation. 

Generally  speaking,  the  partial  immunity  appears  most 
marked  amongst  unwearied  calves  up  till  two  or  three  months 
alter  birth  and  decreases  gradually  from  then  onwards  till 
alter  weaning,  and  has  usually  disappeared  a  few  weeks  later. 

Re-inoculation  of  calves  should  be  carried  out  according  to 
the  recommendations  of  the  veterinary  officer. 
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I nununisation  of  Imported  Stork 

Pure-bred  or  other  cattle  importer]  from  countries  where 
rindeipest  does  not  exist,  e.g.  Great  Britain,  South  Africa, 
et.c.,  are  highly  susceptible,  and  it  ts  sometimes  didicult  even 
when  a  high  index  dose  of  anti-serum  is  used  to  control  the 
reaction  to  rinderpest,  and  double  inoculation  is  not  generally 
recommended.  Imported  British  cattle  and  some  South 
African  cattle  are  susceptible  to  the  redwater  and  anaplasmosis 
of  Kenya  Colony,  and  should  it  be  necessary  to  immunise 
them  by  the  simultaneous  method  precautions  should  be  taken 
to  use  rinderpest  blood  free  of  these  infections,  or  if  not 
available,  fresh  nasal  virus  collected  from  a  rinderpest  reacting 
beast  during  the  second  day  of  the  temperature  reaction  could 
be  substituted.  The  immunisation  (simultaneous  method)  of 
imported  cattle  which  have  recently  recovered  from  redwater 
and  gallsickness  immunisation  is  not  recommended  owiim  to 

O 

the  risk  of  recurrences  of  these  infections  consequent  on  the 
rinderpest  reactions. 

Double  inoculation  should  not  be  carried  out — 

(a)  when  cattle  are  in  poor  condition  ; 

(b)  when  the  grazing  is  poor; 

(c)  in  wet  weather ; 

(d)  when  animals  are  recovering  from  diseases  such  as 

redwater,  gallsickness,  etc. 

Ihe  dipping  of  cattle  when  reacting  to  rinderpest  is  not 
recommended. 

Antiseptic  precautions  should  be  taken  in  carrying  out  the 
inoculations. 

All  vessels  used  for  containing  serum  should  be  boiled  for 
fifteen  minutes  prior  to  use. 

Syiinges  and  needles  should  be  sterilized  in  boiling  water 
prior  to  and  frequently  during  operations. 

The  hands  of  operators  should  be  washed  prior  to  com¬ 
mencement  and  also  after  completion  of  the  double  inoculation. 

The  site  of  injection  should  be  washed  with  an  antiseptic 
such  as  5  per  cent  solution  of  Jeyes’  or  2  per  cent  lysol. 

Abscess  formation  sometimes  appears  at  the  site  of  the 
serum  injection.  This  seems  to  occur  particularly  in  cases 
where  absorption  o!  the  serum  is  not  aided  by  rubbing  and 
where  the  hair  at  the  site  of  injection  has  not  been  previously 
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clipped  and  -the  skin  well  washed  with  an  antiseptic;  various 
organisms  are  usually  present  on  the  skin  and  are  likely  to  be 
subcutaneously  inoculated  by  the  needle  and  cultivate  in  the 
serum,  which  is  a  suitable  medium  for  the  growth  of 
organisms. 

A  otc. — The  correct  estimation  of  the  live  body  weight  is 
ol  considerable  importance  as  the  aforementioned  doses  of 
serum  for  cattle  of  average  susceptibility  are  based  on  this. 

Rinderpest  Vaccine. 

In  some  countries,  notably  in  the  Philippines,  vaccination 
has  been  substituted  for  the  simultaneous  method  of  immunisa¬ 
tion.  It  consists  of  the  inoculation  of  treated  spleen  collected 
from  a  beast  reacting  to  rinderpest. 

At  the  present  state  of  our  knowledge,  the  vaccine  confers 
immunity  for  varying  periods. 

Since  vaccination  may  be  of  assistance  in  the  control  of 
rinderpest  in  this  Colony,  the  method  is  being  investigated,  and 
experimental  inoculations  are  being  carried  out  under  held 
conditions. 


EAST  COAST  FEVER. 

Cause. 

1  lie  cause  of  East  Coast  fever  is  a  minute  microscopic 
protozoal  parasite  resembling  the  group  of  piroplasms,  technic¬ 
ally  known  as  Theilena  parva,  which  can  be  detected  by  a 
microscope  in  stained  organ  smears  (lymphatic  glands,  spleen, 
kidneys,  etc.),  and  sometimes  in  the  blood  of  an  affected 
animal. 


Mode  of  Infection. 

I  he  piroplasm  is  transmitted  from  a  sick  to  a  healthy 
beast  by  the  agency  of  ticks. 

I  i ansmission  is  not  direct ;  in  other  words,  the  tick  which 
sucks  the  infection  in  its  larval  or  nymphal  stage  from  the 
side  animal  must  moult  into  another  stage,  the  larva  into  a 
nymph ,  the  nymph  into  an  adult,  before  it  ran  transmit  the 
disease.  So  far  there  is  no  evidence  that  infection  passes 
through  the  egg.  If  the  infected  tick  is  unable  to  find  a  host 
immediately,  it  can  under  favourable  conditions  remain  alive 
•  ip  till  about  twelve  months,  and  still  be  capable  of  trans¬ 
mitting  the  disease  at  any  time  within  this  period.  An 
observation  ol  importance  in  connexion  with  transmission  has 
been  recorded,  viz.  an  infected  adult  tick  transmits  East  Coast 
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RINDERPEST — TEMPERATURE  REACTION. 
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fever  only  after  it  has  been  biting  for  a  period  of  not  less 
than  sixt)  hours,  and  is  then  only  infective  for  a  period  of 
sixty  hours,  so  that  alter  the  lapse  of  120  hours  it  can  no  longer 
transmit  the  disease.  An  infected  tick  which  is  removed  or 
accidentally  detached  from  a  beast  during  the  period  of  five 
days  alter  its  first  attachment  and  then  gets  on  to  a  suscep¬ 
tible  animal  will  transmit  the  disease  if  it  is  able  to  bite  and 
attach. 

I  NCt"  RATION  PERIOD  AND  DURATION  (IK  THE  DISEASE. 

The  average  period  is  about  thirteen  days.  The  shortest 
known  period  is  six  days,  the  longest  twenty  to  twenty-five 
days.  I'he  disease  runs  its  course  in  about  six  to  twenty  davs  ; 
average,  about  eight  days.  In  cases  which  end  fatally,  death 
usually  occurs  in  about  twenty  to  twenty-five  days  after  the 
animal  was  bitten  by  infected  ticks. 

Symptoms. 

The  temperature  usually  rises  on  the  first  day  of  the 
temperature  reaction  to  104°  F.,  or  higher.  The  animal 
becomes  listless  and  lags  behind  the  others.  It  is  commonly 
noted  that  the  beast  although  visibly  sick  continues  to  feed 
until  the  disease  is  well  advanced  ;  one  of  the  most  charac¬ 
teristic  symptoms  is  the  enlargement  of  the  lymphatic  glands, 
those  below7  the  ears,  in  front  of  the  shoulder  and  in  the  flank 
being  particularly  noticeable.  As  the  disease  advances,  the 
symptoms  become  more  marked.  Oedema  of  the  lungs  fre¬ 
quently  sets  in,  in  which  case  there  occurs  a  marked  disturbance 
of  the  respirations.  In  the  later  stages  the  animal  goes  down 
and  is  unable  to  rise,  or  rises  with  difficulty. 

Fast  Coast  fever  is  often  complicated  with  a  recurrence  of 
redwater,  and  it  is  usual  to  find  in  such  instances  a  yellow 
discoloration  of  the  visible  mucous  membranes. 

In  some  cases  the  eyes  are  affected.  A  whitish  film  appears 
on  the  surface  of  the  eyeball  and  blindness  results  ;  in  cases 
which  recover  the  animal  regains  its  sight.  The  mortality 
in  cattle,  other  than  calves,  reaches  as  high  as  95  per  cent. 

Post-mortem  Appearances. 

Lungs. — These  are  often  distended  with  a  frothy  exudate 
f oedema).  The  froth  sometimes  escapes  through  the  nostrils 
immediately  before  or  after  death.  When  the  lungs  are  thus 
affected  there  is  usually  a  good  deal  of  yellow  liquid  in  the 
chest  cavity. 


I*  on rlli  Stomach. —  I nflammation ,  with  a  number  of 
ulcers,  is  commonly  present. 

Intestines.  1  he  intestines  are  usually  acutely  inflamed, 
‘ind  ilit'  contents  may  contain  some  blood.  Haemorrhages  in 
(lie  lorm  ol  bright  red  spots  ol  the  size  of  a  pea  are  common 
in  the  fourth  stomach  and  intestines. 

I  lit'  liver  is  usually  enlarged  with  its  edges  rounded  ;  when 
the  disease  is  complicated  with  a  recurrence  of  redwater  the 
liver  may  he  yellowish  in  appearance. 

The  gall-bladder  is  usually  full  of  bile,  and  the  bile  thick- 
in  consistency. 

Spleen.  I  his  is  as  a  rule  swollen,  sometimes  to  double 
or  treble  its  normal  size. 

Kidneys. — The  most  characteristic  lesion  is  met  with  in 
these  organs,  viz.  red  or  pale  yellowish-white  spots,  varying 
in  size  lrom  a  pin-head  to  a  pea,  on  the  surface  of  the  kidney, 
known  as  infarcts.  They  are  not  present  in  all,  but  in  a 
high  percentage  of  cases.  The  yellowish-white  infarcts  usually 
show  a  dark  inflammatory  ring  round  their  base. 

Urine.  L’he  urine  may  be  claret-coloured  as  the  result  of 
a  concomitant  attack  of  redwater.  In  uncomplicated  cases 
the  colour  of  the  urine  appears  normal,  viz.  amber  colour  and 
clear. 

Lymphatic  Glands. — As  mentioned  above  under  “  Symp¬ 
toms,”  these  organs  will  be  found  much  enlarged.  On  incision 
they  are  found  to  be  haemorrhagic  and  oedematous ;  a  good 
deal  of  fluid  escapes  from  the  cut  surface. 

blcsh.  In  cases  complicated  with  redwater  or  anaplas- 
mosis,  the  flesh  has  a  yellowish  appearance. 


Treatment. 

Medicinal  treatment  has  proved  to  he  of  little  or  no 
assistance.  Curative  treatment  with  various  chemicals  and 
d^e  preparations  has  so  far  proved  ineffective,  but  further  work 
remains  to  be  carried  out  in  this  direction. 

Preventive  Measures. 

At  the  present  state  of  our  knowledge,  fencing  and  dipping 
combined  with  hand  dressing  offer  the  best  means  of  com¬ 
bating  the  disease. 


EAST  COAST  FEVER  KIDNEY  SHOWING 
WHITE  INFARCTS. 
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Pipping.  Dipping  in  an  arsenical  dipping  fluid,  combined 
with  thorough  hand  dressing  of  the  parts  to  which  the  dipping 
fluid  does  not  get  access,  viz.  inside  the  ears,  hairy  margins 
ol  the  ears,  eyelids,  under  the  tail,  brush  of  tail,  prepuce  in 
males,  etc.,  is  successfully  employed  for  the  destruction  of 
ticks;  the  stock  collect  the  ticks  and  carry  them  to  the  dip, 
hence  the  greater  the  number  of  dipped  stock  to  the  acre  the 
sooner  will  tick-eradication  be  effected.  It  should  be  borne  in 
mind,  however,  that  game,  including  small  game  and  vermin, 
are  hosts,  and  maintain  tick  life.  Dipping,  to  be  effective, 
should  be  carefully  carried  out,  and  the  stockowner  is  recom¬ 
mended  to  peruse  the  pamphlet  on  dipping  published  by  the 
Chief  Veterinary  Officer,  Nairobi. 

Dipping  and  hand-dressing  is  the  most  reliable  method  to 
deal  with  hast  t  oast  fever.  Theoretically,  dipping  every  three 
days  in  a  three-days’  strength  dip,  combined  with  hand- 
dressing,  should  control  East  Coast  fever;  but  in  practice, 
dipping  in  a  seven  days’  strength  dip  at  five  days’  interval, 
combined  with  hand-dressing ,  is  now  frequently  used  and  with 
success. 

In  South  Africa,  five-days'  dipping  in  a  seven  days’ 
strength,  combined  with  hand-dressing,  is  usually  employed, 
and  in  addition  the  cattle  are  hand-dressed  in  between  the 
dippings :  thus  it  a  beast  is  dipped  and  hand-dressed  on  a 
certain  date  it  is  hand-dressed  forty-eight  hours  later,  and 
ninety-six  hours  after  the  original  dipping  combined  with 
hand-dressing  it  is  again  dipped  and  hand-dressed. 

The  good  results  of  short-interval  dipping  are  due  to  the 
iact  that  an  infected  tick  does  not  immediately,  as  stated 
above,  discharge  infection  the  moment  it  attaches.  Hand¬ 
dressing  in  between  the  five-days’  dipping  should  further 
reduce  the  risk  of  infected  ticks  discharging  infection. 

It  is  the  custom  to  hand-dress  the  cattle  after  they  pass 
through  the  dip.  Various  preparations  are  used  for  hand- 
diessing.  In  South  Africa,  Delmore’s  proprietary  tobacco  ex¬ 
tract  is  mixed  with  oil  in  the  proportion  of  one  of  tobacco 
extract  to  six  of  oil ;  this  is  used  with  success.  Some  owners 
purchase  old  motor  oil  for  mixing  with  the  tobacco  extract, 
hut  precautions  should  be  taken  not  to  use  motor  oil  containing 
impurities,  e.g.  acid,  paraffin. 

At  the  present  state  of  our  knowledge,  cases  of  East  Coast 
lever  may  occur  up  till  fifteen  months  after  the  last  case,  but 
in  practice  it  is  difficult  to  determine  when  the  last  case 


J4 


actually  occurred,  and  under  the  conditions  existing  in  this 
Colony  it  is  possible  for  an  illicit  movement  of  infected  stock 
to  occur  through  an  estate,  in  which  case  the  difficulty  of 
determining  when  infection  last  occurred  is  increased ;  in  any 
case,  once  dipping  and  hand-dressing  is  commenced,  it  should 
be  continued  with  a  view  to  the  eradication  of  infected  as  well 
as  non-infected  ticks. 

A  temporary  measure  of  saving  the  cattle  when  the  disease 
has  appeared  in  a  herd  and  a  dipping  tank  is  not  available, 
is  to  move  the  herd  from  the  infected  to  a  non-infected  area 
through  clean  camps;  the  cattle  are  moved  to  a  portion  of  the 
clean  grazing  sufficiently  large  to  provide  grazing  for  thirty 
days.  This  should  be  divided  into  two  portions.  The  cattle 
are  first  moved  to  one  portion ,  where  already-infected  cattle 
will  show  symptoms  and  the  ticks  attached  at  time  of  the  entry 
into  the  camp  will  drop,  and  since  ticks  which  drop  cannot 
transmit  infection  until  after  moulting  into  the  next  stage,  the 
cattle  can  be  kept  there  for  eighteen  days  without  risk  of 
infection.  They  should  then  be  moved  to  the  other  portion 
of  the  camp,  where  the  remaining  infected  cattle  should  show 
visible  symptoms,  and  in  which  the  infected  ticks  will  drop, 
and  kept  there  for  eighteen  days,  when  they  could  be  moved  to 
the  clean  area.  By  taking  the  morning  temperature  daily 
the  disease  can  be  recognised  with  some  certainty  amongst 
the  cattle  when  in  the  camps.  Any  showing  a  high  tempera¬ 
ture  should  be  considered  as  suspicious  and  removed  back  to 
the  infected  area. 

Ticks. 

A  knowledge  of  the  ticks  which  carry  East  Coast  fever 
and  their  life  history  is  essential  for  the  control  of  the  disease 
by  dipping.  Various  species  of  ticks  belonging  to  the  genus 
Rhipicephalus  are  known  transmitters,  e.g.  the  common  brown 
tick  ( Rhip .  appendiciilatus) ,  the  Cape  brown  tick  ( Rhip . 
capcnsis),  Rhip.  nitons ,  the  black  pitted  tick  (Rhip.  Simus), 
and  the  red-legged  tick  (Rhip.  evertsi).  Of  these,  the  brown 
tick  (Rhip.  appendiciilatus)  appears  to  be  the  common  carrier 
in  Kenya  Colony. 

The  Brown  Tick. — The  common  brown  tick  (Rhip.  ap- 
pendiculatus)  and  the  Cape  brown  tick  (Rhip.  capensis)  are 
included  under  this  name.  They  have  a  similar  life  history  ; 
that  is  to  say,  the  larva* .  after  attaching  to  a  host,  engorge 
and  drop  in  from  about  three  to  seven  days.  The  larva  moults 
on  the  ground  into  a  nymph.  This  occupies  from  sixteen  to 
twenty-one  days;  average,  twenty-one  days.  The  nymph, 
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when  ready  for  feeding,  seeks  a  host,  and  after  attaching 
engorges  and  drops  in  from  three  to  seven  days,  and  moults  on 
the  ground  into  an  adult  in  about  eighteen  days'  time.  The 
adult  male  and  female  after  attaching  mate,  and  the  adult 
female  drops  engorged  in  from  about  four  to  seven  days,  and 
commences  to  lay  eggs  in  about  six  days’  time.  These  hatch 
in  about  twenty-eight  days  in  the  warm  season. 

The  black  pitted  tick  ( Rliip .  Simns),  which  is  also  a 
three-host  tick,  hatches  from  the  eggs  in  about  thirty  days’ 
time.  The  larva?  do  not  attach  readily  to  cattle  or  horses, 
but  to  other  animals,  in  particular  the  dog,  and  the  inter¬ 
mediate  stages  are  found  on  smaller  animals.  The  larvae,  after 
engorging,  drop  and  moult  into  nymphs  in  about  twenty  days’ 
time;  the  nymphs  into  adults  in  about  twenty-five  days. 

The  red-legged  tick  (Rliip.  evertsi)  is  a  two-host  tick.  The 
young  larvae  are  usually  to  be  found  inside  the  ears.  They 
do  not  drop  after  engorging,  but  moult  on  the  host  into 
nymphs.  The  nymphs  engorge  and  are  ready  to  drop  in  from 
ten  to  fifteen  days  after  attaching  as  larvae.  The  moulting 
(nymphs  to  adults)  takes  place  on  the  ground,  and  occupies 
about  twenty-four  days.  The  adults  usually  attach  to  the 
hairless  parts  of  the  body,  particularly  under  the  tail. 

The  brown  tick  (Rliip.  appendiculatus)  transmits  the 
disease  in  its  nymphal  stage  after  the  larva  has  fed  on  a  sick 
beast,  and  in  its  adult  stage  after  the  nymph  has  fed  on  an 
affected  animal.  The  red-legged  tick  (Rliip.  evertsi )  transmits 
in  its  adult  stage  after  the  larva  and  nymph  has  fed  on  a 
sick  beast. 

Immunisation. 

This  consists  of  intravenous,  subcutaneous  and  intra- 
dermal  inoculation  of  spleen  pulp  mixed  with  blood  of  an 
affected  beast  which  produces  a  reaction  to  East  Coast  fever 
from  about  the  fourteenth  day  after  inoculation  in  a  varying 
percentage  (30  to  40  per  cent)  of  susceptible  cattle,  other  than 
calves.  To  complete  the  immunity,  inoculated  cattle  require  to 
be  exposed  to  natural  infection  from  about  the  twenty-first  day 
after  inoculation. 

A  percentage  of  the  animals  which  react  to  inoculation 
and  a  still  larger  percentage  of  the  non-reactors  again  react 
bo  East  Coast  fever  on  exposure,  with  some  mortality;  the 
death  rate  being  greater  amongst  those  which  failed  to  react 
to  inoculation. 


The  method  can  be  made  use  of  with  the  prospect  ol 
conferring  immunity  in  about  75  per  cent  of  recovered  red- 
vvater  anaplasmosis  cattle  other  than  calves. 

Immunisation  should  be  considered  only  as  an  emergency 
measure  on  infected  farms  where  losses  are  occurring  and 
dipping  facilities  do  not  exist.  The  only  object  is  to  save  the 
greatest  possible  number  of  cattle  under  the  worst  conditions. 

Immunisation  of  young  calves  was  found  still  less  satis¬ 
factory  owing  to  the  difficulty  of  obtaining  a  reaction  to  East 
Coast  fever  by  inoculation  consequent  on  the  partial  resistance 
possessed  by  young  calves.  In  addition,  the  coexistence  of 
other  tick-borne  diseases  or  a  recurrence  of  such  was  found 
to  be  an  adverse  factor  in  the  immunisation  of  calves.  Inocu¬ 
lation  of  cattle  susceptible  to  redwater  and  anaplasmosis  and 
other  tick-borne  diseases  is  not  recommended  owing  to  the  risk 
of  transmission  of  these  infections  by  the  material  (spleen, 
etc.)  used  for  inoculation. 

It  was  hoped  that  advantage  could  be  taken  of  the  partial 
resistance  possessed  by  some  unweaned  calves  of  immunising 
them  by  infecting  them  by  hand  with  infected  ticks;  it  was 
found,  however,  that  the  immunity  in  young  calves  is  in  some 
cases  at  least  built  up  by  more  than  one  attack,  and  that 
calves  which  reacted  to  infestation  by  hand  and  survived  were 
not  necessarily  immune  against  reinfection. 


Immunity  in  East  Coast  Enver. 

Careful  observations  show  that  the  immunity  conferred 
in  cattle  which  reccover  from  natural  infection  is,  in  the 
majority  of  cases,  complete;  but,  exceptionally,  a  beast  which 
has  recovered  from  an  original  attack  again  contracts  East 
Coast  lever  from  the  bites  of  infected  ticks;  in  such  the 
reaction  is  not  severe. 


In  calves,  the  percentage  of  recovered  animals  which 
again  contiai  t  natural  infection  would  appear  to  be  greater  in 
comparison  with  weaned  cattle.  In  the  case  of  inoculated 
cattle,  as  stated  above,  a  percentage  of  those  which  react  to 
inoculation  and  a  still  larger  percentage  of  those  which  do  not 
ii  act  lo  inoculation  contract  East  Coast  fever  when  exposed  to 
natural  inlection,  and  some  again  react  on  re-exposure 


In  East  Coast  fever  there  are  thus  limitations  to  immunity 
in  natuie,  but  the  limitations  are  greater  in  artificially  im¬ 
munised  cattle. 


Disease  : 
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Cat  tie  which  recover  from  East  Coast  lever  are  not  a 
known  reservoir  of  infection.  Ticks  which  engorge  on  a 
recovered  beast  do  not  become  inlected  and  are  consequently 
not  capable  of  transmitting  the  disease.  Infected  ticks  which 
engorge  on  an  immune  beast  clean  themselves  of  infection. 


CONTAGIOUS 

(LUNG 


BOVINE  PLEUKO-PN EUMONIA 
SICKNESS  OF  CATTLE). 


A  contagious  disease,  affecting  chiefly  the  lungs  and 
pleura. 


Bovine  pleuro-pneumonia  is  a  disease  of  tropical,  sub¬ 
tropical  and  temperate  climates,  but  unlike  many  of  the  animal 
diseases  which  are  met  with  in  tropical  countries  it  is  not, 
comparatively  speaking,  new  to  science;  indeed,  it  was 
definitely  known  to  occur  in  parts  of  Europe  as  early  as  the 
sixteenth  century.  It  subsequently  spread  throughout  Europe 
and  eventually  to  Great  Britain  and  elsewhere,  through  the 
exportation  of  infected  cattle,  and  then  to  various  parts  of 
the  world. 


In  some  parts  of  the  African  Continent,  pleuro-pneumonia 
was  eradicated  by  the  slaughter  of  visibly  affected,  inoculation 
of  the  in-contacts,  and  quarantine  of  the  herd  for  some  months. 
In  other  countries,  e.g.  Great  Britain,  United  States  of 
America,  and  parts  of  Europe,  this  method  proved  unsuc¬ 
cessful,  and  it  was  not  until  the  “  stamping  out  ”  method, 
viz.  slaughter  of  all  affected  and  in  contact,  was  enforced  that 
complete  eradication  was  effected. 

It  is  known  to  l>e  prevalent  in  some  of  the  Native  Reserves. 
It  also  occurs  in  the  settled  areas. 


Cause. 

The  causal  agent  is  a  polymorphic  organism;  its  mor¬ 
phology  is  microscopically  distinguishable  when  cultivated  on 
artificial  media.  The  organism  is  scientifically  known  as 
A sterococcus  mycoides. 

Incubation  Period. 

This  varies,  but  symptoms  may  appear  in  from  three  to 
six  weeks,  with  a  minimum  of  ten  days  alter  contact  with 
affected  animals. 

Fresh  cases  may  occur  for  a  considerable  time  after  the 
first  appearance  of  the  disease  in  the  herd. 


Mode  of  Infection. 

Infection  is  expelled  in  the  air  and  particularly  during 
the  act  of  coughing,  and  enters  the  lungs  with  the  inspired 
air;  close  contact  is  thus  necessary  for  transmission  of 
infection. 

There  is  no  evidence  that  the  virus  of  bovine  pleuro¬ 
pneumonia  lives  in  the  outer  world  as  a  saprophyte;  indeed, 
observations  in  this  Colony,  extending  over  some  years,  show 
that  infection  disappears  from  the  herd  after  the  death  of  all 
infected  animals,  and  that  susceptible  cattle  in  close  contact 
with  cattle  reacting  to  inoculation,  with  virus  escaping  from 
the  open  lesions  at  the  seat  of  inoculation,  do  not  contract  the 
disease. 


Symptoms. 

The  disease  may  appear  in  a  peracute,  acute  or  subacute 
form. 

In  the  peracute  form,  which  is  not  as  a  rule  met  with,  the 
pneumonia  develops  in  from  two  to  three  days,  and  death 
occurs  within  two  to  three  days  later. 

The  acute  is  the  common  form.  In  the  early  stages  the 
symptoms  are  not  characteristic.  There  may  be  a  rise  of 
temperature,  animal  appears  dull,  with  hair  erect,  and  a  dis¬ 
inclination  to  feed.  Later,  typical  symptoms  are  visible,  viz. 
a  dry  painful  cough  which  subsequently  becomes  moist, 
respirations  are  laboured,  expiration  is  carried  out  with  grunt¬ 
ing,  the  animal  is  disinclined  to  move  and  stands  with  its 
elbows  tinned  outwards  and  nose  outstretched.  There  is 
usually  in  the  later  stages  a  muco-purulent  discharge  from  the 
nose,  and  sometimes  an  a'dematus  infiltration  of  the  tissues 
at  the  lower  part  of  the  chest  and,  maybe,  extending  along 
the  abdomen.  In  the  final  stage  emaciation  is  marked  and 
the  animal  remains  lying  down. 

In  fatal  cases,  death  occurs  in  from  two  to  three  weeks  or 
more  after  the  onset  of  symptoms.  A  large  percentage  of 
affected  animals  make  a  partial,  and  eventually  a  complete, 
recovery  and  regain  condition,  particularly  if  the  grazing  and 
weather  conditions  are  good,  but  the  virus  may  remain  active 
in  the  affected  portion  of  the  lungs  of  such  for  some  time  after 
apparent  recovery;  in  some  instances  up  till  at  least  twelve 
months  after  the  appearance  of  symptoms,  and  the  animal 
remains  a  source  of  infection — the  so-called  “  lunger.” 


In  the  subacute  form  the  symptoms  are,  as  a  rule,  less 
marked,  and  may  escape  observation. 

lu  young  calves  there  is  often  a  swelling  of  the  joints. 
Post-mortem  Appearances. 

I  hese  vary  according  to  (he  character  the  disease  assumes. 
In  (he  commoner,  viz.  the  acute  form,  sometimes  both  hums 
are  affected,  but  it  is  usual  to  find  the  lesions  localised  in  only 
one  lung;  the  affected  portion  of  lung  is  raised  above  the 
surrounding,  comparatively  speaking,  healthy  portion  and  is 
solid  in  consistency;  the  chest  cavity  usually  contains  a  varying 
amount  of  clear  yellowish  or  slightly  reddish-coloured  liquid, 
containing  flakes  or  strands  of  fibrin,  which  coagulates  into  a 
jelly-like  mass  on  exposure. 

The  affected  lung  is  fixed  to  the  ribs  by  a  fibrinous  spongy- 
like  mass,  or  in  older  cases  by  firm  fibrous  tissue.  In  some 
cases  the  chest  cavity  contains  a  lot  of  putrid-smelling  fluid. 

A\  hen  the  infected  portion  of  the  lung  is  incised  it  will  be 
found  divided  up  into  various-sized  light  red,  dark  red  and 
greyish  areas,  by  the  thickened  interlobular  septa  and  the 
dilated  lymph  spaces  in  the  latter  appear  as  round,  oval  or 
fissure-like  depressions  filled  with  lymph  producing  a  beaded- 
like  appearance.  A  clear  yellow  sero-fibrinous  fluid,  which 
coagulates  on  exposure,  exudes  from  the  cut  surface  of  the 
affected  lung.  In  more  chronic  cases  the  interlobular  tissue 
consists  of  firm  connective  tissue,  while  the  lobules  lying 
between  are  necrotic  and  even  calcified. 

The  mediastinum  is  often  infiltrated  with  a  yellowish 
exudate,  and  there  is  sometimes  a  spongy-like  exudate  on  the 
heart  sac  and  heart. 

The  spleen  is  sometimes  enlarged  and  on  section  the  pulp 
may  have  a  sago-like  appearance. 

The  virus  sometimes  extends,  via  the  lymphatic  vessels, 
to  the  abdominal  cavity,  resulting  in  a  fibrous  peritonitis  and 
a  fibrinous  exudate  on  the  diaphragm  and  anterior  surface  of 
the  liver. 

In  young  calves  a  sero-fibrinous  inflammation  of  the  joints 
is  often  observed. 

In  cattle  which  have  recovered  Irom  the  acute  form  it  is 
usual  to  find  the  affected  portion  of  lung  surrounded  by  a  thick 
fibrous  capsule.  The  encapsuled  portion,  which  varies  in  size 
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from  a  nut  to  a  fist  and  even  larger,  is  known  as  a  “  seques¬ 
trum  ;  this  eventually  becomes  absorbed  or  undergoes  abscess 
formation  and  putrefaction. 

In  many  old  cases  the  only  evidence  of  pleuro-pneumonia 
is  the  thickened  pleura  and  firm  fibrous  adhesions  between  the 
aflected  lung  and  chest  wall,  and  the  lung  adjoining  the  site  of 
infection  shows  an  interstitial  pneumonia  which  manifests  itself 
in  a  thickening  of  the  interstitial  tissue  and  induration  of  the 
lung  tissue. 

Microscopical  Examination. 

Diagnosis. — The  histological  lesions  in  bovine  pleuro¬ 
pneumonia  are  specific  and  can  be  detected  microscopically  in 
stained  sections  of  a  portion  of  the  affected  lung.  In  cases 
where  the  diagnosis  is  in  doubt,  small  pieces,  about  two 
inches  square,  of  the  affected  lung  should  be  collected  and 
immediately  put  in  formalin  solution,  a  supply  of  which  can  be 
obtained  from  the  Chief  Veterinary  Research  Officer,  Ivabete, 
or  the  veterinary  officer  of  the  district,  and  forwarded  to  the 
Laboratory  for  examination. 

Clinical  Diagnosis. 

In  the  living  animal  it  is  often  impossible  to  detect  by 
clinical  examination  some  at  least  of  the  affected  animals,  more 
particularly  those  which  have  recovered  from  the  acute  stage 
or  in  which  the  lesions  are  not  extensive  ;  such  are  usually 
described  as  “  lungers,’  and  since  a  percentage  of  such  are  a 
source  of  infection  it  is  of  fundamental  importance  for  the 
control  and  eradication  of  the  disease  that  they  do  not  escape 
detection. 

Serum  Diagnosis. 

During  recent  years,  serum  diagnosis  methods  have  been 
introduced  for  detecting  affected  animals. 

i  lie  practical  value  of  the  tests  is  reduced  by  the  necessity 
ol  repeating  the  tests  to  exclude  (1)  animals  which  may  he  in 
the  incubative  period  ol  the  disease  at  the  time  of  the  original 
test,  (2)  animals  which  may  have  contracted  the  disease  during 
the  intervals  between  the  tests;  in  addition,  some  healthy 
cattle  give  a  positive  (non-specific)  reaction. 

Treatment. 

Curative  treatment  is  of  little  or  no  assistance.  Spon¬ 
taneous  recovery  occurs  in  a  fairly  large  percentage,  if  the 
weather  conditions  are  favourable  and  sick  cattle  have  not  to 
travel  long  distances  for  food  and  water. 


SECTION  OF  PLEURO-PXEUMONIA  LUNG  SHOWING 
THE  THICKENED  AND  BEADED-LIKE  APPEARANCE 
OF  THE  INTERLOBULAR  SEPTA. 


To  face  page  20. 
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Preventive  inoculation  is  largely  resorted  to  in  this  Colony. 
Tt  consists  of  inoculation  of  a  pure  culture  virus  into  the  sub¬ 
cutaneous  tissues  of  the  tail.  Vaccines  of  different  virulency 
are  prepared  at  the  Laboratory  for  issue. 

I  he  virulency  of  a  pure  culture  vaccine  decreases  after  a 
number  of  sub-cultures;  at  about  the  twenty-fifth  generation  it 
produces  little  or  no  mortality,  whereas  the  reactions  which 
occur  Iroin  i he  original  culture  and  early  sub-cultures  of  the 
same  strain  oi  virus  are  sometimes  severe  and  difficult  to  con¬ 
trol.  and  some  mortality  may  he  experienced;  the  use  of  the 
more  virulent  vaccine  is  not  recommended  in  herds  in  which 
the  disease  does  not  actually  exist.  Previous  to  the  introduc¬ 
tion  of  the  pure  culture  vaccine,  the  sero-fibrinous  exudate 
(lymph  virus)  collected  from  the  lung  or  pleural  cavity  of  an 
affected  beast  was  used  for  preventive  inoculation,  but  owing 
to  the  losses  which  sometimes  followed  its  use  and  the  difficulty 
of  maintaining  supplies,  the  pure  culture  vaccine,  when  labora¬ 
tory  facilities  exist  for  its  preparation,  is  now  substituted  for 
the  lymph  virus. 

The  following  method  of  obtaining  supplies  is  sometimes 
resorted  to  where  laboratory  facilities  do  not  exist  for  preparing 
the  pure  culture  vaccine  or  it  is  difficult  to  obtain  lymph  virus 
from  a  naturally  affected  beast,  viz.  a  susceptible  young  beast 
is  inoculated  behind  the  shoulder  with  a  pure  culture  virus, 
and  this  is  maintained  by  passage  through  susceptible  young 
cattle.  When  lymph  is  required  a  reacting  beast  is  slaughtered 
and  the  virus  collected  and  preserved  in  glycerine ;  one  cubic 
centimetre  of  the  glycerinated  virus  being  inoculated  into  the 
subcutaneous  tissues  of  the  tip  of  the  tail. 

1  his  method  necessitates  supplies  of  large  numbers  of 
susceptible  cattle,  if  large  quantities  of  virus  are  required.  The 
method  is  costly  ;  in  some  cases  little  lymph  is  obtained  from 
the  reacting  beast,  moreover  the  virus  is  likely  to  produce 
marked  reactions  and  some  mortality  occurs  when  used  in  the 
practice. 

Directions  for  the  Use  of  Pt. euro-pneumonia  (Pure 
Culture)  Vaccine. 

Dote  and  Properties. — The  dose  is  1  c.c. 

d’he  vaccine  is  a  pure  culture  of  the  organism  of  bovine 
pleuro-pneumonia  in  beef  bouillon,  Martin’s  peptone  additioned 
with  ox  serum. 

It  has  a  more  or  less  yellowish  colour  and  a  cloudy  ap¬ 
pearance.  It  should  have  no  offensive  odour. 


I  lie  bouillon  peptone  Martin  ox  serum  is  a  favourable 
medium  for  the  growth  of  other  organisms,  hence  once  a 
bottle  has  been  opened  the  contents  should  be  used  the  same 
day. 

The  vaccine  does  not  retain  its  viruleney  for  any  con¬ 
siderable  period,  particularly  if  exposed  to  light.  It  should 
be  kept  in  a  cool  place,  protected  as  far  as  possible  from  light 
until  used. 

I  he  label  on  each  bottle  states  up  to  what  date  the  vaccine 
may  be  used. 

1  nst ni nicnts ,  etc.,  necessary  for  Inoculation  : — 

1.  A  10  or  20  c.c.  hypodermic  syringe.  The  syringe  should 
be  graduated  in  cubic  centimetres,  with  a  revolving  wheel  on 
the  piston-rod  to  regulate  the  size  of  the  dose. 

2.  Some  extra  hypodermic  needles  to  fit  the  nozzle  of  the 
syringe. 

3.  Some  pieces  of  pull-through  metal  wire  for  freeing 
the  inside  of  the  needle  from  any  obstruction. 

4.  A  small  receptacle  for  holding  the  vaccine  from  which 
the  syringe  is  filled.  This  should  be  kept  covered  and  pro¬ 
tected  from  dust,  etc.,  to  avoid  contamination  of  the  vaccine. 

5.  A  sterilizing  vessel. 

(3.  A  pair  of  forceps  for  removing  syringes,  needles,  etc., 
from  the  sterilizer. 

A  spare  syringe,  needles  and  receptacle  will  avoid  loss 
of  time  in  sterilization  during  operations. 

Sterilization  of  Syringes,  etc. — Complete  sterilization  of 
the  above-mentioned  instruments,  etc.,  should  be  carried  out 
before  commencing  operations.  This  is  effected  by  boiling 
them  lor  at  least  five  minutes.  It  is  important  before  com¬ 
mencing  inoculation  to  see  that  the  syringe  works  well.  This 
should  be  tested  by  sucking  up  into  the  syringe  by  means  of 
the  piston  some  of  the  boiled  water  and  ejecting  it-  once  or 
twice.  II  after  sucking  up  the'  water  the  barrel  of  the  scringe 
is  not  completely  filled  the  screw  at  the  base  of  the  piston 
needs  tightening,  but  if  the  piston  works  too  lightly  this  mav 
be  slightly  loosened. 

The  danger  of  carrying  from  animal  to  animal,  with  the 
needle,  infections  which  may  exist  in  animals  at  the  time  of 
inoculation  and  which  may  escape  observation,  viz.  anthrax. 


blackquarter,  etc.,  should  enter  into  consideration;  as  a  pre¬ 
cautionary  measure,  instruments  and  receptacles  should  be 
sterilized  frequently  during  operations. 

Opera! ioii  and  Effects  of  Inoculation. — The  site  of  the 
original  inoculation  should  be  three  to  four  inches  from  the 
tip  of  the  tail. 

The  hair  should  he  clipped  off  the  site  and  the  skin 
washed  with  an  antiseptic  such  as  5  per  cent  Jeyes’  fluid  or 
•2  per  cent  lysol.  The  needles  should  he  pushed  from  above 
downwards  through  the  skin  of  the  upper  surface  of  the  tail 
into  the  subcutaneous  tissues  about  three  or  four  inches  from 
the  tip,  and  then  slowly  withdrawn  to  form  a  pocket.  The 
vaccine  is  then  injected  slowly  under  pressure.  Some  of  the 
liquid  will  ooze  through  the  opening  of  the  skin  when  the 
needle  is  withdrawn —  a  sure  indication  that  some  of  the 
vaccine  remains.  In  cattle  which  react  there  is  some  heat 
tenderness  and  a  swelling  at  the  seat  of  inoculation.  The 
reaction  usually  commences  about  the  eighth  day,  and  some¬ 
times  not  before  about  the  third  week,  after  inoculation.  The 
reaction  varies  in  size,  and  may  be  distinguished  by  passing 
the  hand  down  the  tail  over  the  site  of  inoculation.  Sometimes 
an  increase  in  size  of  one  or  both  anal  lymphatic  glands,  which 
are  situated  on  either  side  of  the  root  of  the  tail,  may  occur, 
but  one  or  both  of  the  latter  may  be  increased  in  size  at  time 
of  inoculation,  in  which  case  it  is  recommended  to  hair-brand 
the  overlying  skin  so  as  to  he  able  to  distinguish  it  from  a 
swelling  which  results  from  inoculation. 

Tails  ot  inoculated  animals  should  he  examined  from  the 
eighth  day.  Animals  which  show  a  doubtful  or  no  reaction 
should  be  re-examined  at  intervals  up  till  at  least  the  twenty- 
first  day. 

Non-reactors  to  the  original  tail  inoculation  should  be 
re-inoculated  in  the  tail  on  the  twenty-first  day  after  the  date 
of  the  original  inoculation,  and  tails  examined  on  the  eighth 
day  and  at  intervals  up  till  at  least  the  twenty-first  day. 

The  following  observations  have  been  made  :  — 

1.  A  susceptible  animal  may  he  refractory  to  an  original 

inoculation  hut  may  react  when  re-inoculated. 

2.  A  susceptible  animal  may  possess  a  natural  resistance 

and  not  react. 

•  !.  An  animal  may  he  in  the  incubative  stage  of  the  disease 
and  yet  react  and  the  disease  continue  its  evolution 


Treatment  of  Inoculated  Animals. 

Animals  which  react  to  the  tail  inoculation  usually  do  not 
require  treatment.  In  cases  where  the  reaction  shows  a  ten¬ 
dency  to  extend  upward  to  the  root  of  the  tail,  it  is  recom¬ 
mended  to  cauterise  the  tissues  around  the  tail  with  a  hot 
iron  a  few  inches  above  the  unner  limits  of  the  swelling 

Immunity. 

The  vaccine  will  not  protect  animals  that  have  already- 
contracted  the  disease  or  those  which  are  in  the  incubative 
stage  of  the  disease,  and  it  is  not  expected  that  immunity  will 
be  conferred  in  non-infected  cattle  until  after  the  end  of  the 
reaction. 

This  means  that  cases  may  continue  to  occur  for  some 
weeks  after  completion  of  inoculation. 

Susceptible  animals  may  continue  to  contract  infection  the 
longer  immunisation  is  delayed  and  they  remain  in  contact 
with  affected  animals. 

11  arning. — In  dealing  with  an  infected  herd  it  is  of 

fundamental  importance  that  all  visibly  infected  animals  be 

segregated  without  delay  and  all  in-contacts  inoculated  at  once. 

The  tail  should  not  be  unduly  pulled  at  the  time  of  inoculation. 

Surgical  operations  should  not  be  carried  out — castration, 

bleeding,  etc.  Work  cattle  should  not  be  worked  if  reacting 
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severely  to  inoculation. 

Every  care  is  taken  in  the  preparation  of  the  culture,  but 
no  guarantee  is  given  regarding  its  safety  and  efficiency. 

Inoculation  behind  the  shoulder,”  subsequent  to  the 
tail  inoculation  is  sometimes  carried  out,  e.g.  in  case  of  out¬ 
breaks  and  when  an  owner  wishes  his  cattle  “  M.P.”  branded, 
but  as  a  general  procedure  "  behind  the  shoulder  ”  inoculation 
is  not  recommended  owing  to  the  risk  of  severe  reactions  and 
some  mortality  occurring. 


RERWATEK. 

I  his  disease  is  prevalent  throughout  the  Colony,  but  on 
some  estates,  where  the  cattle  are  dipped  regularly  at  short 
intervals  lrom  or  shortly  alter  birth,  a  percentage  of  the  cattle 
born  and  reared  thereon  escape  infection,  and  there  is  a  risk  of 
severe  losses  occurring  il  the  latter  are  moved  to  a  redwater- 
infected  area. 


Different  strains  of  redwater  have  not  been  recorded  as 
occurring  in  this  Colony,  but  it  is  known  that  such  do  exist  in 
South  Africa,  where  cattle  which  are  resistant  to  the  strain 
of  virus  existing  in  one  part  become  reinfected  when  moved 
to  where  a  more  virulent  strain  exists. 

Redwater  affects  all  classes  and  ages  of  cattle.  Cattle 
born  and  reared  on  redwater-infected  farms  in  this  Colony 
contract  the  disease  during  early  life.  Young  calves,  parti¬ 
cularly  those  reared  under  ranching  conditions,  usually  pass 
through  a  mild  attack  and  recover  without  treatment.  The 
resistance  against  redwater  in  calves  born  and  reared  on  dairy 
farms  is  lower  and  some  mortality  may  result  therefrom. 

Animals  which  recover  from  redwater  possess  a  resistance, 
but  recurrences  are  sometimes  observed  in  cattle  when  inocu¬ 
lated  with  blood  containing  multiplying  forms  of  the  parasite, 
and  also  in  cattle  exposed  to  a  heavy  infestation  with  infected 
ticks. 

A  recurrence  of  the  disease  may  also  occur  in  recovered 
animals,  e.g.  when  the  vitality  is  lowered  by  rinderpest,  East 
Coast  lever  and  other  diseases,  and  by  other  causes  such  as 
fatigue  due  to  overwork,  after  a  long  train  journey,  cold,  etc. 

Cause. 

1  he  redwater  of  this  Colony  is  caused  by  a  minute  pro¬ 
tozoal  parasite  technically  known  as  Babesia  bigemimnn, 
which  gains  entrance  to  the  body  through  the  bite  of  an  infected 
tick,  and  after  undergoing  development  therein  invades  the  red 
blood  cells,  which  are  broken  down  and  the  contained  htemo- 
globm  liberated  and  excreted  through  the  kidneys,  giving  a 
reddish  colour  to  the  urine;  hence  the  name,  “  redwater  ”  or 
hsemoglobinurea.  ” 

1  he  parasite  can  be  detected  microscopically  in  blood 
smears  of  cattle  reacting  to  the  disease ;  it  is  the  exception  to 
find  redwater  parasites  on  microscopical  examination  of  blood 
oi  a  recovered  animal,  although  the  blood  will  produce  red¬ 
water  it  inoculated  to  a  susceptible  beast.  If  a  beast  is  con¬ 
stantly  exposed  to  tick  infection  its  blood  remains  virulent, 
but  if  the  animal  be  removed  to  a  tick-free  area  the  infection 
may,  after  a  varying  period,  disappear;  instances  have  been 
recorded  where  the  blood  was  infective  twelve  years  after  the 
beast  had  been  removed  from  the  infected  area.  On  the  other 
hand,  the  blood  of  a  recovered  beast  which  had  been  kept  at 
Kabete  for  approximately  two  years  in  a  tick-free  stable  failed 
to  transmit  redwater. 


Incubation  Period. 

The  incubation  period  of  the  disease  when  contracted 
naturally  is  about  seventeen  days;  the  incubation  period  after 
inoculation  of  redwater  blood  is  shorter  and  varies  from  five 
to  fifteen  days;  exceptionally  twenty  days. 

Symptoms. 

The  temperature  rises  suddenly  to  105°  IT,  or  higher, 
and  remains  elevated;  in  fatal  cases  it  usually  falls  to  sub¬ 
normal  before  death  ;  in  the  early  stages  there  is  dullness, 
disinclination  to  feed  and  a  staring  coat,  and  usually  constipa¬ 
tion,  later  diarrhoea;  in  some  cases  oedema  of  the  lungs  sets 
in,  with  accompanying  symptoms  of  distressed  respirations; 
in  the  later  stages,  coma  and  delirium  are  sometimes  seen, 
and  the  animal  is  likely  to  charge  anyone  close  at  hand.  The 
urine  may  be  claret-coloured  or  dark  red  in  the  early  stages, 
or  not  until  the  fifth  or  sixth  day  of  the  temperature  reaction, 
depending  on  the  invasion  and  destruction  of  the  red  cells.  It 
is  usual  to  find  the  visible  mucous  membrane  yellowish  in 
colour  owing  to  the  presence  of  bile  in  the  circulation. 

Post-mortem  Appearances. 

In  the  acute  cases  there  is  often  an  oedema  of  the  lung 
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with  froth  in  the  air  passages  and  at  the  nostrils.  The  inter¬ 
lobular  tissue  is  sometimes  infiltrated  with  a  yellowish  fluid 
which  gives  a  resemblance  to  yellowish  veins  in  the  lung. 

The  heart  sac  may  contain  an  excess  of  fluid. 

/  lie  heart  usually  shows  haemorrhages  on  its  external 
surface  and  on  the  lining  membrane  of  the  heart  cavities;  there 
may  be  a  gelatinous  infiltration  at  the  base  of  the  heart. 

/  he  spleen  is  considerably  enlarged  and  its  pulp  soft  and 
dark  in  colour. 

the  liver  is  enlarged  and  congested,  usually  of  a  uniform 
yellowish  colour  (icterus).  The  gall-bladder  is  distended  and 
the  bile  thick  in  consistency. 

Kidneys.  I  he  fatty  capsule  is  sometimes  infiltrated  with 
a  gelatinous  exudate  and  the  kidneys  congested. 

I  lu  fourth  stomach. — The  mucous  membrane  claret- 
coloured,  with  haemorrhages  on  its  surface. 

Intestines  frequently  show  inflammation  in  the  form  of 
stripes  and  patches  or  ha'inorrhagic  spots. 


Subcutaneous  tissues ,  serous  membranes  and  visible 
mucous  membrane  have  usually  a  yellowish  appearance. 

/  he  muscular  tissue  may  he  pale  and  flahby  in  appearance. 

I  lie  bladder  contains  claret-coloured  or  dark-brown  urine. 

In  protracted  cases  t lie  blood  is  pale  and  watery  and  the 
visible  mucous  membrane  pale  and  carcass  emaciated  (anaemia). 


Preventive  Measures. 

Preventive  Inoculation. 

Since  the  same  ticks  which  transmit  redwater  also  trails 
mit  anaplasmosis,  it  is  usual  to  find  the  two  diseases  closely 
associated,  and  where  immunisation  is  indicated  against  one 
it  is  usually  also  necessary  against  the  other. 

Redwater  and  anaplasmosis  vaccine  for  the  immunisation 
ot  cattle  against  the  above  diseases  is  now  obtainable  on 
application  to  the  Chief  Veterinary  Research  Officer,  Kabete, 
irom  whom  full  particulars  and  directions  for  use  can  be 
obtained. 

Its  use  is  indicated  in  the  case  of  cattle  born  and  reared 
on  estates  where  redwater  and  anaplasmosis  do  not  exist  or 
where  the  incidence  of  these  diseases  is  low. 

As  stated  above,  heavy  losses  are  likely  to  occur  if  regu¬ 
larly  dipped  cattle  are  removed  to  an  infected  area,  and  it  is 
recommended  that  they  be  immunised  prior  to  removal.  Ex¬ 
perience  has  shown  that  calves  reared  under  ranching  condi¬ 
tions  may  he  inoculated  at  birth  with  the  blood  of  a  naturally 
recovered  redwater-gallsickness  beast  without  any  ill-effects, 
and  advantage  could  be  taken  of  this  to  immunise  such. 

Imported  cattle  should  be  immunised  before  being  exposed 
to  tick  infection,  and  should  be  railed  on  arrival  in  the  Colony 
to  the  Veterinary  Quarantine  Station,  Mile  1/16,  Thika  rail¬ 
way,  near  Nairobi,  where  facilities  exist  for  off-loading  the 
cattle  and  for  immunisation  under  veterinary  supervision. 


Dipping. 

The  common  carriers,  viz.  Rhip.  decoloratus  and  Rhip. 
australis,  popularly  known  as  the  “  blue  tick,”  are  one-host 
ticks.  They  attach  as  larva?  and  moult  on  the  same  animal 
into  nymphs;  the  nymphs  moult  on  the  same  animal  into 
adults.  1  he  male  and  female  adults  mate  on  the  beast,  and 
then  engorge  and  drop.  The  period  which  elapses  from  time 
of  attachment  ol  the  larva?  till  the  adults  drop  is  from  three 


28 


to  four  weeks.  Hence  one  dipping  every  three  weeks  suffices 
to  destroy  the  blue  ticks  which  have  attached  to  a  beast. 
The  larval  blue  ticks  can  live  for  about  eight  months  without 
a  host.  If  the  farm  is  well  stocked  and  dipping  regularly 
carried  out,  the  greater  number  of  the  blue  ticks  which  exist 
on  the  grazing  should  have  been  collected  by  the  cattle  in 
eight  months’  time  and  destroyed  by  dipping;  any  larvae  which 
failed  to  find  a  host  in  eight  months  would  have  died.  The 
blue  tick  has  been  found  on  equines,  sheep,  goats  and  dogs, 
and  it  is  necessary  that  they  should  also  be  included  in  the 
dipping  operations  where  its  eradication  is  desired ;  but,  in 
addition  to  the  above,  game  and  vermin  are  hosts  of  the 
blue  tick,  and  maintain  infestation  of  the  grazing  if  they 
exist  thereon. 

Infection  passes  through  the  egg  of  the  blue  tick.  The 
progeny  of  adult  female  blue  ticks  which  fed  on  recovered 
cattle  are  thus  capable  of  transmitting  redwater. 

The  exceptional  carriers  of  redwater,  viz.  the  brown  tick 
(Rhip.  appendiculatus )  and  the  red-legged  tick  ( Rhip .  evertsi), 
do  not  complete  their  cycle  on  the  one  host ;  the  latter  is  a 
two-host  tick. 

The  common  carriers,  viz.  Boophilus  coloratus  and 
Boophilus  australis,  are  easily  destroyed  on  the  host,  whereas 
the  brown  tick  and  the  red  tick,  owing  to  the  site  of  attach¬ 
ment  on  the  body  (in  the  case  of  the  brown  tick  inside  the 
ears,  eyelids,  under  tail,  tuft  of  tail,  prepuce  in  males,  and  in 
the  case  of  the  larvae  and  nymphs  of  the  red-legged  ticks  inside 
the  ear  and  the  adults  under  the  tail,  etc.)  are  more  or  less 
protected  and  escape  destruction  by  the  dipping  fluid  unless 
hand-dressing  is  combined  with  dipping.  A  recovered  red¬ 
water  beast,  if  its  blood  is  still  infective,  is  capable  of  infecting 
ticks  which  engorge  on  it  ;  whereas  in  the  case  of  East  Coast 
fever,  ticks  which  engorge  on  a  naturally  recovered  beast  are 
not  infective.  The  same  ticks  which  transmit  anaplasmosis 
are  usually  capable  of  transmitting  both  redwater  and  ana¬ 
plasmosis. 

An  observation  made  by  the  writer  showed  that  on  farms 
where  short-interval  dipping  (three  to  five  days),  combined 
with  thorough  hand-dressing,  is  carried  out  from  or  shortly 
after  birth,  some  at  least  of  the  cattle  born  and  reared  thereon 
escape  redwater  and  anaplasmosis;  whereas  on  farms  where 
dipping  at  seven  days’  intervals  not  combined  with  hand¬ 
dressing  is  resorted  to,  a  large  percentage  escape  redwater  and 


anaplasmosis;  the  explanation  possibly  being  that  on  the 
former  the  common  carriers  of  redwater  and  anaplasmosis 
(blue  ticks),  as  well  as  the  exceptional  carriers,  viz.  the  brown 
and  red-legged  tick,  are  destroyed  by  the  short-interval  dipping 
combined  with  hand-dressing;  on  the  latter  the  common  car¬ 
riers  (blue  tick)  are  destroyed,  but  since  hand-dressing  is  not 
carried  out,  a  percentage  of  the  exceptional  carriers  escape 
destruction  and  are  responsible  for  the  transmission  of  red- 
water  and  anaplasmosis. 

On  an  estate  in  the  drier  parts  of  the  Colony,  where  short- 
interval  dipping  (three  days)  not  combined  with  hand-dressing 
has  been  regularly  carried  out  for  some  years,  it  is  the  rule  to 
find  the  young  cattle  born  and  reared  thereon  susceptible  to 
redwater,  and  a  large  percentage  to  anaplasmosis. 

Treatment. 

Redwater  is  curable  ;  if  the  disease  is  not  too  far  advanced 
a  subcutaneous  injection  of  a  solution  of  trypanblue  is  usually 
effective. 


ANAPLASMOSIS  OR  GENUINE  GALLSICKNESS. 

This  disease  occurs  in  districts  where  redwater  is  met 
with.  It  affects  all  types  of  cattle;  country-bred  cattle  con¬ 
tract  the  disease  when  young. 

Imported  European  cattle  are  highly  susceptible.  A  per¬ 
centage  of  cattle  reared  on  farms  where  dipping  is  regularly 
carried  out  from  or  shortly  after  birth  may  escape  infection. 

It  is  a  tick-borne  disease  with  a  specific  causal  organism. 
It  has  sometimes  been  confused  with  other  tick-borne  diseases 
such  as  redwater,  trypanosomiasis,  spirillosis,  etc.,  but  may 
microscopically  be  differentiated  from  these. 

The  term  gallsickness  is  sometimes  applied  to  disorders- 
arising  from  digestive  disturbances  due  to  various  causes, 
including  plant  poisoning. 


Cause. 

The  causal  organism  is  a  small  blood  parasite  which  be 
detected  microscopically  in  blood  smears  of  an  affected  animal. 
The  parasites  may  occur  chiefly  on  the  margin  or  in  the  centre 
of  the  red  cells.  In  the  former  case,  the  disease  is  known  as 
anaplasma  maginale ;  in  the  latter,  as  anaplasma  centrale.  It 
is  the  exception  to  find  cases  of  anaplasma  centrale  occurring 
under  natural  conditions. 
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Incubation  Pkrtod. 

In  cases  of  natural  infection,  the  incubation  period  varies 
from  fifty-five  to  one  hundred  days,  or  thereabouts.  The 
incubation  period  after  inoculation  of  infected  blood  is  from 
seventeen  to  fifty-five  days  or  thereabouts;  average  period, 
thirty-odd  days. 

Symptoms. 

Cattle  born  in  infected  areas  contract  infection  early  in 
life,  and  it  is  usual  to  find  them  showing  symptoms  during 
the  third  month  of  calfhood  ;  in  calves  reared  under  ranching 
conditions  the  percentage  of  mortality  is  small,  but  in  calves 
reared  on  dairy  farms  anaplasmosis  is  responsible  for  some 
mortality. 

The  symptoms  in  many  respects  resemble  those  of  red- 
water,  except  that  there  is  an  absence  of  red  urine.  The  first 
indication  is  a  gradual  or  sudden  rise  of  temperature,  animal 
appears  dull,  coat  staring,  and  disinclination  to  feed.  In  the 
early  stages  there  is  usually  constipation  and  later  diarrhoea;  if 
oedema  of  the  lungs  sets  in,  there  is  disturbance  of  the  respira¬ 
tions,  and  in  fatal  cases  froth  is  sometimes  found  at  the 
nostrils.  The  visible  mucous  membranes  and  skin  may  have  a 
yellowish  colour;  in  cases  which  survive  the  acute  stage  it  is 
usual  to  find  anaemia,  which  manifests  itself  in  a  paleness  of 
the  visible  mucous  membranes,  viz.  of  the  eyes,  lips,  gums,  and 
of  the  vulva  in  females;  the  tongue  is  usually  notably  Mhite. 

Death  may  occur  in  the  acute  stage,  but  some  of  the 
animals  which  survive  this  die  later  of  the  sequelrc,  viz. 
anaemia  and  cachexia.  In  dairy-reared  calves  the  disease  is 
frequently  complicated  with  paratyphoid  and  other  bowel 
infections,  which  may  be  normally  present  in  the  bowels  of 
healthy  animals,  but  become  pathogenic  in  consequence  of  the 
digestive  disturbances  and  pathological  lesions  induced  by  the 
anaplasma  infection. 

Post-mortem  Appearances. 

A  characteristic  appearance  is  a  jaundiced  (yellowish)  con¬ 
dition  of  the  tissues.  In  protracted  cases  the  carcass  is  ema¬ 
ciated,  flesh  pale  and  blood  watery. 

The  heart  itself  may  show  on  its  external  surface  small 
haemorrhages  and  the  lining  of  the  cavities  hamiorrhagic 
patches  or  stripes. 

The  heart  sac  may  contain  an  excess  of  fluid. 
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The  lungs  are  sometimes  oedematous,  and  a  frothy  fluid 
exudes  from  the  cut  surface,  in  which  case  it  is  usual  to  find 
tiotli  in  the  hronchi  and  windpipe,  and  sometimes  at  the 
nostrils. 

1  lie  chest  cavity  sometimes  contains  an  increase  of  fluid. 

Liver  is  enlarged  and  usually  of  a  yellowish  colour. 

The  gall-bladder  is  frequently  distended  with  thickened 

bile. 

Killings  aie  usually  congested,  and  it  jaundice  is  present 
they  are  more  or  less  yellowish  in  colour  on  section. 

'I  he  spleen  is  also  usually  much  enlarged  and  the  pulp 
soft  in  consistency. 

Hie  lesions  in  the  fourth  stomach  and  intestines  vary  in 
intensity.  The  fourth  stomach  may  show  haemorrhagic  points 
and  the  intestines  contain  a  good  deal  of  mucus;  in  other 
instances  the  changes  in  the  fourth  stomach  and  intestines 
may  be  markedly  pronounced  and  acute  inflammation  may  be 
present. 

ihc  lymphatic  glands  are  as  a  rule  enlarged  and 
oedematous. 

The  urine  is  usually  pale  in  colour. 

Treatment. 

there  is  no  known  specific  for  the  curative  treatment  of 
anaplasmosis  ;  when  constipation  is  present  a  pint  of  raw  linseed 
oil  and  in  addition  thirty  grains  of  calomel  is  sometimes 
administered  to  a  full-grown  beast.  An  ounce  of  epsom  salts 
giwm  in  the  drinking  water  daily  is  of  assistance  in  overcoming 
constipation.  To  what  extent  this  treatment  is  successful  as  a 
curative  is  difficult  to  say,  as  we  are  aware  that  a  certain 
number  ot  animals  recover  without  any  medicinal  treatment. 

Sick  animals  should  be  kept  under  shelter,  protected  from 
sun  and  rain,  and  given  green  and  sloppy  food. 

Preventive  Measures. 

Dipping.  Anaplasmosis  is  transmitted  by  the  same 
species  ot  ticks  which  transmit  red  water,  viz.  the  blue  ticks, 
the  brown  tick  ( Rhip .  appendiculatus) ,  the  red-legged  tick 
(Rhip.  evertsi) ;  the  black  pitted  tick  ( Rhip  simus)  has  also 
been  proved  to  be  a  carrier. 
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Since  it  is  usual  to  find  that  cattle  recovered  from  ana- 
asmosis  are  also  recovered  red  water  beasts,  the  same  tick 
usually  capable  of  transmitting  both  infections. 


Ticks  of  the  above  species  which  engorge  on  a  recovered 
redwater-gallsickness  beast  become  infected  and  transmit  in¬ 
fection  in  a  later  stage  of  their  cycle. 


As  stated  above,  under  “  Redwater,  the  blue  tick  is  a 
one-host  tick ;  the  period  of  attachment  is  about  three  to  four 
weeks.  The  destruction  of  blue  ticks  on  the  host  is  effected 
by  dipping  at  either  three,  five,  seven  or  fourteen  days’  in¬ 
tervals,  or  within  the  period  it  remains  attached.  The  brown 
tick  and  the  black  pitted  tick  are  three-host  ticks ;  to  prevent 
their  dropping  engorged  from  recovered  redwater-gallsickness 
cattle,  three-  or  five-days’  dipping  combined  with  hand-dressing 
should  be  carried  out.  The  red-legged  tick  (Rhip.  evert  si )  is  a 
two-host  tick.  The  larva  attaches  and  moults  on  the  host 
into  a  nymph ;  the  latter  after  engorging  drops  and  moults  on 
the  ground  into  an  adult  which  seeks  a  new  host.  Infection 
is  transmitted  by  the  adult  red-legged  tick  after  it  has  fed 
in  its  larval  and  nymphal  stage  on  a  recovered  gallsickness 
beast.  The  larval  and  nymphal  stage  of  the  red-legged  tick 
remains  on  the  host  for  about  ten  days,  hence  dipping  within 
this  period  would  effect  their  destruction  before  they  dropped 
engorged.  In  practice,  three  or  five  days  interval  dipping  is 
usually  carried  out  in  this  Colony,  and  if  combined  with 
thorough  hand-dressing  no  anaplasma-infected  ticks  should 
escape  from  hosts  dipped  at  these  intervals. 

Preventive  Inoculation  (Immunisation). — This  should  be 
carried  out  when  there  is  a  possibility,  owing  to  dipping,  of  the 
cattle  escaping  infection,  particularly  if  it  is  the  intention  to 
move  cattle,  born  and  reared  on  a  farm  where  dipping  is 
regularly  carried  out,  to  an  infected  area.  A  vaccine  which 
should  protect  against  a  severe  reaction  to  gallsickness  (ana- 
plasma  marginale)  transmitted  by  ticks  is  obtainable  on  appli¬ 
cation  to  the  Chief  Veterinary  Research  Officer,  Ivabete,  from 
whom  full  particulars  can  be  obtained.  In  the  case  of  regularly 
dipped  calves  reared  under  ranching  conditions,  inoculation  at 
birth  or  shortly  after  with  blood  of  a  known  recovered  redwater- 
gallsickness  beast  could  be  carried  out.  Calves  reared  on  dairy 
farms  are  less  resistant  to  disease,  and  owners  are  recom¬ 
mended  to  communicate  with  the  Chief  Veterinary  Research 
Officer  before  inoculating  such  with  anaplasmosis  blood. 


ANTHRAX. 

This  disease  is  due  to  the  bacillus  anthracis,  which  gains 
entrance  to  the  blood-stream  and  causes  a  fatal  septicaemia. 
It  is  widely  prevalent  in  this  Colony,  and  is  undoubtedly 
spreading  as  the  result  of  the  indiscriminate  opening  of  car¬ 
casses  of  bovines  and  other  animals  which  have  died  suddenly, 
and  by  the  unrestricted  movements  of  hides  by  natives.  Car¬ 
nivorous  birds,  by  feeding  on  anthrax  flesh,  also  disseminate 
the  disease,  as  spores  of  the  anthrax  bacilli  are  capable  of 
passing  undigested  through  the  stomach  and  intestines  and 
reaching  the  ground  in  the  faeces,  where  they  rapidly  pro¬ 
lifers  tp. 

Once  infection  appears  on  a  farm  it  is  doubtful  whether  it 
will  ever  be  eradicated  by  present  means,  as  it  has  been  shown 
m  America  that  growing  plants  and  grasses  are  capable  of 
bringing  anthrax  spores  to  the  surface  from  underlying  deeply 
buried  carcasses.  It  is  thus  obvious  that  on  farms  where 
anthrax  has  once  occurred  annual  vaccination  should  be  carried 
out  as  a  routine,  and  no  carcass  opened  until  anthrax  has  been 
eliminated  as  the  cause  of  death. 

Cause. 

The  cause  is  a  specific  bacillus  which  is  pathogenic  for 
all  the  domestic  animals  and  man.  Wild  ruminants  are  also 
susceptible,  and  elephants  die  from  the  disease.  Birds  are 
highly  resistant,  but  fatal  cases  have  been  reported  from  South 
Africa  in  the  ostrich.  Cold-blooded  animals  are  immune. 

In  the  blood-stream  the  organism  exists  as  bacilli,  but  as 
soon  as  blood  is  spilt  and  exposed  to  the  air  spores  are  formed 
which  are  exceedingly  resistant  to  ordinary  disinfectants.  It  is 
by  these  spores  that  infection  is  maintained  on  a  farm,  and  it 
is  known  that  spores  may  remain  viable,  in  the  ground  for 
many  years. 

Sources  of  Infection. 

I  ndoubtedly  the  commonest  route  of  infection  is  by  the 
ingestion  of  food  and  water  containing  the  spores  or  mature 
organisms.  Certain  proprietary  cattle  cakes  contain  the  spores 
but  in  the  majority  of  cases  in  this  country  cattle  are  infected 
by  eating  or  drinking  food  and  water  contaminated  by  the 
specific  organism.  It  is  known  that  biting  flies  ( stomoxyes ) 
are  capable  of  transmitting  this  disease  to  cattle  and  horses 
in  South  Africa,  but  it  is  not  known  if  this  means  of  trans¬ 
mission  exists  in  this  Colony.  In  man,  anthrax  generally 


<4 a  ins  access  to  the  body  through  cuts  or  abrasions  on  the 
skin,  giving  rise  to  the  condition  known  as  “  malignant 
pust  ule. 

I NCt'BATioN  Period. 

This  varies  considerably.  It  may  be  only  a  few  hours  up 
to  several  days. 

Symptoms. 

The  disease  may  run  such  a  rapid  course  that  no  clinical 
symptoms  are  noticed,  and  the  animal  is  found  dead.  Sudden 
death  in  any  of  the  domestic  animals  is  always  suggestive  of 
this  disease,  and  ought  always  to  he  excluded  before  a  carcass 
is  opened  for  examination. 

Different  animals  present  different  symptoms,  but  these 
generally  affect  the  throat  region  or  the  gastro-intestinal  tract. 

(a)  In  the  horse. — It  is  unusual  not  to  notice  any  symp¬ 
toms,  which  are  those  of  high  fever,  violent  and  continuous 
colic,  and  a  painful  oedematus  swelling  of  the  throat  region 
followed  by  death.  The  throat  swelling  may  be  very  severe, 
and  lead  to  symptoms  of  asphyxia.  Death  results  from  anthrax 
septicaemia,  though  in  some  cases  it  is  undoubtedly  due  to 
asphyxia. 

(b)  In  the  Ox. — No  symptoms  may  be  observed  and  the 
animal  is  found  dead.  In  other  cases  there  is  very  high  fever, 
an  acute  enteritis,  and  very  often  delirium.  Death  is  very 
rapid  and  may  he  preceded  by  sudden  collapse. 

(c)  In  the  Sheep. — Very  few  symptoms  have  ever  been 
seen  in  this  animal  as  the  course  is  very  rapid  and  death  very 
sudden. 

(cl)  In  the  Pig  and  Dog. — Throat  symptoms  are  very 
noticeable  in  both  animals,  but  in  the  pig  the  course  of  the 
disease  is  not  so  acute  as  in  the  other  animals,  and  both  fever 
and  clinical  symptoms  may  last  some  days. 

Diagnosis. 

This  is,  as  a  rule,  easy  on  account  of  the  sudden  death, 
the  issue  of  blood-tinged  fluid  from  the  nostrils,  anus  and 
sexual  organs,  and  the  great  distention  of  the  carcass.  The 
throat  swelling  is  also  very  significant,  but  it  may  be  confused 
with  the  swellings  found  in  cases  of  snake-bite  and  quarter- 
evil.  Most  cases  of  so-called  snake-bite  in  this  Colony  are 
nothing  more  than  the  throat  form  of  anthrax,  though  when 


the  limbs  are  affected  the  disease  is  undoubtedly  quarter-evil. 
A  positive  diagnosis  can  always  be  made  from  microscopic 
examination  ol  the  blood  or  lluid  from  the  throat  lesion. 

Post-mortem  Lesions. 

I !  nder  no  circumstances  should  an  anthrax  carcass  be 
opened  for  post-mortem  examination,  and  the  same  may  be 
said  of  an  animal  suspected  of  dying  from  the  disease.  As 
soon  as  anthrax  blood  is  spilt  and  exposed  to  the  air  sjxires  are 
rapidly  formed  and  are  capable  of  living  in  the  soil  for  many 
years.  Another  point  is  that  the  opening  of  an  anthrax  carcass 
is  a  dangerous  procedure  for  human  beings  as  man  is  susceptible 
to  this  disease  and  readily  succumbs  to  it. 

Should  a  carcass  he  inadvertently  opened  the  following 
lesions  will  be  seen,  viz.  an  enormous  soft  dark  spleen  which 
greatly  resembles  a  blood  clot ;  pronounced  congestion  of  the 
lungs,  liver  and  kidneys  ;  haemorrhages  under  the  lining  of  the 
heart ;  and  very  great  distention  of  all  subcutaneous  vessels. 
In  many  cases  there  is  a  marked  straw-coloured  infiltration  of 
the  tissues  in  the  neighbourhood  of  the  throat. 

Treatment  and  Control. 

Treatment  is  entirely  preventative  and  consists  of  the 
thorough  destruction  of  all  carcasses  and  blood-stained  dis¬ 
charges.  Whenever  possible,  this  should  be  done  by  burning, 
but  the  alternative  is  to  bury  the  carcass  deep  and  liberally 
treat  with  lime.  Care  should  be  taken  .that  such  carcasses 
are  not  likely  to  pollute  the  water  supply,  and  it  is  always 
advisable  that  such  anthrax  graves  be  covered  with  a  thorn 
boma  or  fenced  oft  to  prevent  cattle  grazing  over  them.  Should 
the  animal  have  died  in  a  stable,  all  litter  and  fodder  should 
be  burnt  and  all  fittings,  utensils,  etc.,  thoroughly  disinfected. 
Whitewashing  the  walls  and  floors  is  recommended  by  many 
authorities. 

In  some  countries,  e.g.  Great  Britain,  the  above-mentioned 
precautions  are  sufficient  to  control  the  disease,  but  in  this 
country  where  anthrax  is  enzootic  and  undoubtedly  spreading, 
preventative  inoculation  is  advised,  as  it  is  undoubtedly  the 
most  efficacious  measure  there  is  of  controlling  the  disease.  At 
present  a  double  inoculation  is  employed,  but  it  is  anticipated 
that  a  single  spore  vaccine  will  he  available  in  the  near  future. 

Directions  for  the  Use  of  Double  Anthrax  Vaccine. 

Dose.  lor  cattle,  .1  c.c.  ;  for  horses,  mules,  donkeys, 
sheep,  goats  and  pigs,  \  c.c. 


(1)  The  vaccine  should  he  used  as  soon  as  possible  after  it 
is  received. 

(•2)  Two  separate  vaccinations  must  he  performed  on  each 
animal  and  two  different  vaccines  are  employed,  with  an  in¬ 
terval  of  from  twelve  to  fourteen  days  between  the  first  and 
second  vaccination. 

(3)  The  tubes  are  marked  “  First  of  double  (white  label) 
and  “  Second  of  double  ”  (red  label). 

(4)  The  price  is  30  cents  per  dose  for  first  and  second 
vaccination. 

(5)  Instruments  necessary  for  the  operation. — A  hypo¬ 
dermic  syringe,  with  a  few  hypodermic  needles  to  fit  the  nozzle 
of  the  syringe.  The  syringe  must  be  graduated  with  a  revolving- 
wheel  on  the  piston-rod  to  act  as  a  stop  and  regulate  the  size 
of  the  dose  to  be  injected. 

When  obtainable,  a  syringe  of  a  capacity  of  1  or  2  c.c., 
graduated  in  eighths  or  quarters  is  convenient  for  use,  as  with 
such  a  syringe  the  vaccine  can  be  injected  directly  without 
dilution. 

In  case,  however,  a  syringe  of  the  above  size  is  not  avail¬ 
able,  then  a  larger  one,  as,  for  example,  one  of  10  c.c.  capacity, 
can  also  be  employed.  With  such  a  syringe,  no  difficulty  may 
be  met  with  in  injecting  a  dose  of  1  c.c.  If,  however,  difficulty 
should  be  experienced  in  accurately  measuring  on  the  piston- 
rod  the  dose  of  .]  or  ^  c.c.,  then  it  is  possible  to  overcome  this 
by  diluting  the  vaccine  with  sterilized  water  at  the  time  of  the 
operation  in  such  a  way  as  to  make  a  mixture  the  dose  of  which 
is  1  c.c. 

To  do  this  means  that  the  vaccine  will  have  to  be  diluted 
with  an  equal  quantity  of  sterilized  water  where  cattle  are  to 
be  injected,  and  in  the  proportions  of  one  part  of  vaccine  to 
three  parts  of  sterilized  water  where  horses,  mules,  donkeys, 
or  pigs  are  concerned. 

The  water  used  for  dilution  must  be  water  that  has  been 
boiled  for  at  least  five  minutes,  and  then  allowed  to  become 
cold  in  the  vessel  in  which  it  was  boiled,  while  the  receptacle 
necessary  for  mixing  the  vaccine  and  sterilized  water  must  have 
been  sterilized  in  the  manner  indicated. 

If  a  10-c.c.  syringe  is  used,  the  dilution  is  performed  as 
follows,  where  cattle  are  to  be  injected  : — 


87 


Take  the  syringe  previously  sterilized,  suck  up  into  it 
5  c.c.  of  the  vaccine,  and  eject  this  into  the  sterilized  mixing 
receptacle. 

Next  suck  up  into  the  syringe  5  c.c.  sterilized  water  and 
eject  this  in  turn  into  the  receptacle  already  containing  the 
\ accine. 

Finally,  ensure  that  the  vaccine  and  water  are  thoroughly 
mixed  by  sucking  up  the  liquid  in  the  receptacle  into  the 
syringe,  and  ejecting  it  back  again,  repeating  this  two  or  three- 
times. 

This  operation  performed,  the  mixture  is  finally  drawn  up 
into  the  syringe  and  is  now  ready  for  injection  into  cattle  in 
the  dose  of  1  c.c. 

It  horses,  mules,  donkeys,  sheep,  goats  and  pigs  are  to  be 
injected,  the  general  procedure  to  be  followed  is  similar  to  the 
above,  but  the  quantities  with  which  the  dilution  must  be  made 
will  necessarily  differ  and  must  in  this  case  be  2^  c.c.  of  vaccine 
for  every  7.}  c.c.  of  sterilized  water. 

(6)  1  he  dose  for  a  young  animal  is  the  same  as  a  dose  for 
a  full-grown  animal. 

(7)  Sterilization  of  Instruments. — This  should  be  per¬ 
formed  very  thoroughly. 

(8)  Operation. — Sheep  and  pigs  are  best  vaccinated  on  the 
inside  of  the  thigh ;  cattle,  horses,  and  mules,  behind  the 
shoulder  or  on  the  neck.  Working  animals  should  be  vac¬ 
cinated  in  a  place  where  the  harness  will  not  chafe. 

(  lip  the  hair  from  a  patch  about  the  size  of  your  hand  and 
wash  this  part  thoroughly  with  a  21  per  cent  carbolic  acid  solu¬ 
tion  (about  two  teaspoonfuls  of  the  liquid  carbolic  acid  to  a 
half-pint  of  water)  or  some  other  antisejitic.  Take  the  syringe 
with  needle  fitted  on  its  nozzle,  shake  well  the  tube  of  vaccine, 
and  see  that  the  vaccine  in  the  tube  is  thoroughly  mixed ; 
remove  the  cork  trom  the  tube  and  suck  up  the  vaccine  into 
the  syringe.  Now  set  the  wheel  on  the  piston-rod  to  the  figure 
indicating  the  size  of  the  dose.  Insert  the  point  of  the  needle 
through  the  skin  and  push  the  needle  right  under  the  skin  (not 
into  the  flesh) ,  then  press  on  the  piston  of  the  syringe  until  it 
is  stopped  by  the  wheel  on  the  piston-rod.  You  will  then  have 
injected  one  dose.  Withdraw  the  needle  and  syringe  together, 
pressing  at  the  same  time  firmly  with  the  finger  on  the  puncture 
of  the  skin,  ll  any  doubt  exists  that  an  animal  has  not  received 
the  correct  dose,  the  operation  may  be  repeated  immediately. 


(9)  From  twelve  to  eighteen  days  after  the  first  vaccination 
a.  second  vaccination  must  be  performed  in  a  precisely  similar 
manner,  this  time  using  the  second  injection  vaccine. 

The  second  injection  should  be  made  on  the  opposite  side 
of  the  animal  to  that  on  which  the  first  injection  was  made;  if 
the  first  injection  was  made  behind  the  right  shoulder  the 
second  injection  should  be  made  behind  the  left  shoulder. 

(10t  Never  use  the  second  vaccine  before  the  first.  Female 
animals  in  advanced  pregnancy  (heavy  in  young)  should  not  he 
vaccinated. 

(11)  As  a  general  rule,  sucking  calves  and  foals  need  not 
be  vaccinated,  their  mode  of  life  not  leaving  them  so  liable  to 
infection  as  weaned  animals  ;  but  if  it  is  noticed  that  the  disease 
attacks  such  animals,  and  it  is  thought  advisable  to  inoculate 
them,  they  can  he  done  with  half  the  dose  for  an  adult,  and  as 
soon  as  they  are  weaned  they  should  again  he  inoculated  with  a 
full  dose. 

(12)  When  a  tube  of  vaccine  has  been  opened,  any  that  is 
not  used  should  at  once  be  destroyed. 

(13)  The  vaccination  of  stock  against  anthrax  on  a  farm 
where  the  disease  has  not  already  appeared  is  not  advised,  save 
in  those  cases  where  the  local  conditions  render  the  introduction 
of  the  disease  extremely  probable. 

(14)  Working  animals  should  be  allowed  to  rest  for  a  few 
days  following  inoculation,  and  may  again  be  used,  except  they 
show  a  marked  reaction  to  the  inoculation  and  appear  visibly 
ill.  In  the  latter  case,  which  is  an  exceptional  occurrence,  they 
must  be  treated  as  sick  animals,  and  not  put  to  work  until  fully 
recovered  from  the  reaction. 

(15)  No  danger  is  anticipated  from  the  use  of  milk  of 
vaccinated  animals,  save  in  such  exceptional  cases  which  may 
•occur  where  the  animals  show  a  marked  reaction  to  the  inocu¬ 
lation,  with  signs  of  being  visibly  ill  and  a  marked  diminution 
in  the  yield  of  milk  ;  in  these  cases  the  milk  should  not  be  used 
until  the  animal  has  completely  recovered  from  the  reaction. 

(1G)  It  is  also  not  anticipated  that  any  ill  results  will 
ensue  from  the  consumption  by  human  beings  of  the  meat  of 
animals  that  have  been  vaccinated,  provided  that  the  animal 
has  shown  no  marked  symptoms  of  illness  following  vaccina¬ 
tion,  and  that  no  signs  of  the  disease  are  apparent  on  post¬ 
mortem  examination. 


(J7)  1  lie  vaccination  will  not  cure  animals  that  have 
already  contracted  the  disease,  and  it  is  not  expected  that 
immunity  will  be  conferred  until  about  fifteen  days  after  the 
second  vaccination.  This  means  that  death  due  to  naturally 
acquired  infection  may  continue  to  occur  up  to  about  a  month 
from  the  second  injection,  as  the  incubation  period  of  the 
disease  varies  from  one  to  fourteen  days. 

( 1'Si  Tn  the  majority  of  cases  vaccination  is  expected  to 
protect  animals  against  natural  contraction  of  the  disease  from 
nine  to  eleven  months,  and  it  is  recommended  that  stock  he 
again  inoculated  at  the  end  of  that  time.  In  some  cases, 
however,  the  protection  given  does  not  last  for  such  a  long 
period,  and  re-inoculation  may  have  to  he  performed  at  an 
■earh  date,  lo  such  cases  the  following  section  on  the  nature  of 
the  immunity  particularly  refers. 

(10)  J\  at  ii  re  of  /  m  m  unit  1/ . — With  regard  to  the  immunity 
produced  by  the  vaccine,  it  has  to  he  pointed  out  that  whilst 
the  vaccine  gives  excellent  general  results  it  is  not  to  he 
regarded  as  an  infallible  agent  in  conferring  protection  against 
the  disease,  and  it  is  a  recognised  possibility  that  in  certain 
cases  animals  subsequent  to  having  been  inoculated  may  natur¬ 
ally  contract  the  disease  and  sometimes  die  as  a  result. 

'These  breakdowns  in  immunity  may  depend  on  one  or 
more  of  several  circumstances,  the  more  apparent  of  which 
are  : — 

(a )  That  as  the  dose  of  vaccine  is  small,  certain  animals 

may  not  receive  the  full  dose  of  material,  this  de¬ 
pending  on  the  care  with  which  the  inoculation  is 
performed. 

(b)  That  in  some  localities  there  apparently  exists  an 

excessively  heavy  infection  of  the  veld  or  a  local 
strain  of  anthrax  of  a  higher  degree  of  virulence  than 
usual. 

(O  that  certain  animals  may  resist  ordinary  attempts  at 
immunisation. 

(<7)  That  certain  animals  are  individually  exceptionally 
susceptible  to  the  disease. 

It  has  been  found,  however,  in  previous  cases  where  break¬ 
downs  in  immunity  have  occurred,  that  the  re-inoculation  of  the 
remaining  animals  with  a  double  quantity  of  the  vaccine  has 
general  given  the  result  desired  ,and  hence  this  procedure  is 
recommended  in  further  occurrences  of  a  similar  nature. 
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(•JO)  Warning. — Owing  to  the  danger  of  carrying  infection 
to  healthy  animals  by  means  of  the  inoculating  needle,  any 
animal  showing  signs  of  sickness  should  not  be  vaccinated  until 
all  healthy  animals  have  been  first  injected. 

(■21.)  Note. — In  herds  or  flocks  where  infection  is  already 
present,  a  measure  which  is  recommended  in  addition  to  the 
vaccination  is  the  movement  of  the  stock  from  the  portion  of 
the  farm  where  the  infection  has  been  acquired  to  another  part 
of  the  same  farm  believed  to  be  clean  or  less  infected. 

The  movement  to  have  full  value  should  be  carried  out 
immediately  following  inoculations  (after  the  first  inoculation 
where  double  vaccine  is  used),  and  subsequent  movement  of  the 
stock  back  again  to  the  infected  portion,  if  desired,  is  not 
recommended  until  a  period  of  about  four  weeks  from  the  time 
of  completion  of  vaccination  (after  the  second  inoculation, 
where  double  vaccine  is  used)  has  elapsed. 

(22)  Every  care  is  taken  in  the  preparation  of  anthrax 
vaccine,  and  each  batch  is  tested  before  issue,  but  no  guarantee 
is  given  regarding  its  safety  and  efficacy. 

It  is  anticipated  that  anthrax  spore  vaccine  (single  in¬ 
jection)  will  be  available  for  use  in  cattle,  sheep  and  other 
domesticated  animals;  directions  for  which  will  be  issued  with 
the  vaccine. 

BLACKQUARTER  OR  QUARTER  EVIL. 

This  disease  primarily  affects  cattle  and  sheep.  It  occurs 
throughout  this  Colony,  and  infection  is  far  heavier  and  more 
virulent  than  was  formerly  supposed.  Cattle  between  the  ages 
of  six  months  and  four  years  are  most  susceptible,  but  on  many 
farms  young  calves  and  animals  over  four  years  are  often 
a  fleeted. 

Sheep  of  all  ages  may  contract  the  disease,  but  so  far 
there  is  no  authentic  case  of  this  disease  in  sheep  in  this 
Colony.  Horses,  dogs  and  man  are  immune,  but  cases  in  swine 
have  been  reported  from  America. 

Blackleg  is  most  prevalent  in  mountainous  country,  and  in 
valleys  with  swamp)  pastures  , especially  if  they  are  exposed 
to  periodic  inundations.  It  is  seasonal  in  its  appearance,  being 
most  prevalent  in  hot  weather. 
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Cause. 

Blackleg  is  due  to  a  specific  organism  which  exists  in  the 
soil,  where  it  can  thrive  for  many  years.  It  is  an  anaerobe,  i.e. 
it  is  capable  ol  propagating  in  the  absence  of  air  or  oxygen. 
Infection  generally  occurs  through  the  alimentary  canal  as  a 
result  of  ingestion  of  food  or  water  containing  the  organism, 
but  in  some  cases  the  organism  enters  the  body  through  skin 
wounds  or  abrasions.  This  is  undoubtedly  the  case  in  sheep, 
where  infection  occurs  through  wounds  caused  by  clipping  or 
shearing. 

Period  of  Incubation. 

This  varies  from  two  to  five  days.  The  course  of  the 
disease  is  very  acute,  and  lasts  on  the  average  twelve  to 
forty-eight  hours.  In  adult  cattle  it  may  last  as  long  as  a 
week. 


Symptoms. 

None  may  be  noticed  at  all,  and  the  animal  is  found  dead, 
as  in  anthrax.  Generally,  as  a  rule,  the  animal  is  dull,  ceases 
to  feed  and  ruminate,  and  stands  apart  from  the  others  with 
its  head  depressed.  Respirations  are  accelerated,  and  when 
forced  to  move  the  animal  is  noticed  to  be  very  lame.  There 
is  a  very  pronounced  rise  of  temperature.  Examination  of  the 
lame  leg  shows  a  marked  swelling  of  the  upper  portion  of  the 
limb.  This  swelling  is  very  hot,  painful,  and  crepitates  or 
crackles  on  manipulation.  It  tends  to  spread  very  rapidly, 
and  later  becomes  cold  and  painless. 

As  the  disease  progresses  the  symptoms  become  very 
pronounced;  there  is  grunting  and  grinding  of  the  teeth,  great 
prostration  and  very  marked  lameness  due  to  the  rapid  exten¬ 
sion  of  the  muscle-swelling.  Death  occurs  suddenly,  and  may¬ 
be  preceded  by  a  blood-stained  discharge  from  the  bowels  and 
nose. 

In  sheep,  the  disease  runs  such  a  rapid  course  that  very 
few  symptoms  may  be  noticed  at  all.  When  present  they  are 
in  the  main  similar  to  the  symptoms  noticed  in  cattle.  The 
muscle  lesions  are  not  so  large,  and  do  not  crepitate  so  much. 

Diagnosis. 

In  cases  where  death  is  sudden  anthrax  must  be  excluded, 
as  the  post-mortem  appearance  of  the  carcass  in  both  diseases 
is  very  similar,  i.e.  the  carcass  may  be  very  blown  and  a  blood- 
tinged  fluid  oozes  from  the  natural  openings  of  the  body.  The 
local  lesions  are,  however,  typical  of  blaekquarter,  especially 


when  the  age  of  the  animal  is  also  considered.  The  disease  may 
he  confused  with  snake-bite,  but  the  discovery  of  the  organism 
in  muscle  smears  is  quite  conclusive. 

Post-mortem  Lesions. 

All  organs  are  severely  congested,  and  there  may  be  blood¬ 
stained  fluid  in  the  heart  sac,  pleural  and  abdominal  cavities, 
but  the  typical  lesions  are  found  in  one  of  the  large  muscle 
masses,  especially  of  the  neck,  shoulders,  back,  quarters,  thighs 
and  legs.  It  is  seldom  that  more  than  one  place  is  affected  at 
the  same  time.  Examination  of  these  lesions  shows  marked 
blackening  of  the  muscle  which  appears  dryish  and  full  of 
little  cavities  like  a  sponge.  There  is  a  characteristic  butyric 
odour,  and  in  the  fibrous  tissue  between  the  muscles  and  under 
the  skin  there  is  a  certain  amount  of  blood-stained  ccdematous 
fluid. 

Treatment. 

There  is  no  remedial  treatment.  The  carcass  should  be 
burnt,  and  the  same  precautions  put  into  force  as  described 
under  “  Anthrax.”  Remove  all  animals  from  the  contaminated 
grazing  and  inoculate  all  young  stock  annually. 

Warning. 

Blackquarter  cannot  be  diagnosed  from  blood  or  spleen 
smears,  and  it  is  advised  that  smears  be  made  deep  from  the 
muscle  lesion.  In  case  of  doubt,  a  piece  of  muscle  should  be 
excised,  cut  into  thin  strips,  and  dried  until  it  assumes  the 
form  of  biltong.  Muscle  in  this  form  is  very  convenient  for 
dispatch  to  the  Laboratory,  where  further  biological  investi¬ 
gations  can  be  made  to  determine  the  organism  responsible  for 
the  condition. 

OTHER  ANAEROBIC  CONDITIONS  SIMILAR 
TO  BLACK QU ARTER . 

Hitherto  in  this  Colony  every  case  which  has  died  and 
shown  on  post-mortem  blood-stained  subcutaneous  oedema  and 
blackening  of  some  muscle  mass  with  gas  formation  has  been 
diagnosed  as  blackquarter.  It  is  well  known  in  other  parts 
of  the  world  that  there  are  at  least  three  other  organisms 
which  are  capable  of  causing  deaths  in  cattle  with  all  the 
symptoms  of  blackquartt  r.  The  commonest  of  these  organisms 
is  the  “  vibrion  septique,”  which  causes  the  disease  known  in 
Europe  as  "  malignant  oedema.”  In  South  Africa  and  in  the 
South-West  Protectorate ,  malignant  oedema  has  already  been 
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1 6t og lust'd ,  .md  nil  efficacious  vaccine  lias  been  prepared  to* 
combat  it.  In  East  Africa  this  disease  has  not  yet  been 
definitely  proved,  but  there  is  little  doubt  that  it  is  present. 

Since  the  new  liquid  blackquarter  vaccine  has  been  issued 
to  farmers  in  this  country,  many  so-called  breakdowns  to 
blackquarter  have  been  reported. 


As  the  potency  of  this  vaccine  is  always  tested  prior  to 
issue,  and  a  weak  vaccine  never  sent  out  from  the  Laboratory, 
it  would  appear  as  it  these  so-called  breakdowns  are  due  to  some 
other  pathogenic  anaerobic  organism,  e.g.  vibrion  septique, 
D.  (cdematiens ,  etc.  Immunisation  against  blackleg  does  not 
protect  against  infection  by  any  other  anaerobe,  so  that  if 
malignant  oedema  is  every  accurately  diagnosed  then  a  special 
specific  vaccine  will  have  to  be  made  and  issued  for  use  on 


farms  where  it  has  been  diagnosed. 


lo  investigate  whether  or  not  blackleg  is  the  only  disease 
in  this  country  caused  by  anaerobes,  farmers  and  others  are 
advised  to  send  to  the  laboratory  material  from  cases  of  black¬ 
leg  and  more  especially  from  animals  that  die  soon  after  being 
inoculated  with  the  liquid  blackquarter  vaccine.  All  that  is 
necessary  is  to  cut  pieces  of  affected  muscle  into  thin  strips,  dry 
in  the  sun  (care  being  taken  to  keep  away  flies,  etc.),  and  send 
to  the  Laboratory  in  a  tightly  fitting  tin  or  bottle.  No  fluid  or 
preservative  of  any  kind  must  be  added.  It  is  practically 
impossible  to  tell  from  muscle  smears  whether  any  given  case 
is  due  to  malignant  oedema  or  blackquarter,  as  the  two 
organisms  are  so  similar  in  their  morphology. 


Instructions  for  Use  of  Blackquarter 
Liquid  Vaccine. 

Dose. — As  stated  on  the  bottle. 

1.  The  vaccine  should  be  used  as  soon  as  possible  after 
it  is  received,  and  on  no  account  should  it  be  used  later  than 
the  date  specified  on  the  label. 

-•  The  price  is  20  cents  of  a  shilling  per  dose. 

3.  Instruments.  Necessary  for  the  Operation.— X  hypo¬ 
dermic  syringe  of  5  c.c.  or  10  c.c.  capacity,  and  about  five 
hypodermic  needles  to  fit  the  nozzle  of  the  syringe.  Where 
the  larger  capacity  syringe  is  used,  it  should  be  graduated  and 
fitted  with  a  revolving  wheel  on  the  piston-rod  to  regulate  the 
size  of  the  dose. 
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As  the  vaccine  cannot  be  drawn  readily  into  the  syringe 
from  the  opened  bottle,  it  is  convenient  to  include  here  a  cup 
or  wineglass,  into  which  the  vaccine  is  first  poured. 

It  is,  however,  preferable  not  to  uncork  the  bottle,  but  to 
fill  the  syringe  straight  from  the  bottle.  This  can  be  done  by 
pushing  a  needle  through  the  cork  and  leaving  it  in  position 
until  the  bottle  is  empty.  By  attaching  the  syringe  to  this 
needle  and  inverting  the  bottle,  the  vaccine  can  easily  be 
drawn  off. 

4.  Sterilization  of  Instruments. — Complete  sterilization  of 
the  syringe,  needles  and  cup  or  wineglass  before  use  is  of  the 
utmost  importance.  This  is  effected  by  boiling  these  for  at  least 
fifteen  minutes  in  clean  water.  Prior  to  sterilization,  the 
needles  should  first  be  cleaned  by  passing  through  them  one  of 
the  small  pieces  of  wire  provided  for  the  purpose.  Test  the 
syringe  before  use  by  sucking  up  some  of  the  boiled  water  and 
ejecting  it. 

5.  Operation. — Cattle  are  best  vaccinated  on  the  side  of  the 
neck,  just  in  front  of  the  shoulder;  here  clip  the  hair  off  a 
patch  of  skin  about  the  size  of  the  hand,  and  wash  the  part 
thoroughly  with  2.}  per  cent  carbolic  acid  (a  tablespoon  to  a 
pint  of  water),  or  some  other  disinfectant.  Take  up  a  fold, 
and  insert  the  needle  and  syringe  together,  pressing  with  the 
finger  on  the  skin  over  the  needle,  to  prevent  the  vaccine 
escaping  again. 

fi.  Reaction  after  Vaccination. — The  vaccine  is  absolutely 
germ-free,  and  does  not  contain  any  markedly  toxic  substances. 
As  is  to  be  expected  therefore,  practically  no  reaction  is  set  up 
in  the  animal. 

There  may  be  a  mild  fever  reaction  for  the  first  few  days 
after  vaccination,  but  this  will  hardly  be  noticeable. 

7.  Age  at  which  Cattle  arc  Susceptible  to  Blackquarter 
anil  Require  to  be  I  acciuated . — From  the  age  of  six  months 
to  three  years,  cattle  ai’e  susceptible  to  blackquarter,  but  out¬ 
side  these  limits  cases  occur,  especially  on  heavily  infected 
farms.  Usually  therefore  animals  should  be  vaccinated  for  the 
first  time  at  six  to  nine  months,  but  in  the  exceptional  cases 
above  mentioned  it  would  be  advisable  to  carry  out  the  first 
inoculation  at  about  three  months. 

8.  immunity  Conferred. — As  complete  immunity  is  not 
established  for  about  two  weeks  after  inoculation,  and  the  in¬ 
cubation  period  of  the  disease  may  vary  up  to  seven  days,  it 
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must  not  be  expected  that  the  mortality  will  always  stop 
immediately  after  inoculation.  The  protection  afforded  by  the 
vaccine  is  expected  to  last  about  nine  to  twelve  months  but,  as 
is  the  case  with  all  makes  of  blaekquarter  vaccines,  the  im¬ 
munity  must  be  considered  to  become  gradually  weaker  after 
the  sixth  month.  For  this  reason  it  may  be  advisable  to 
re-inoculate  young  stock  during  the  most  susceptible  period, 
i.e.  between  the  ages  of  nine  and  eighteen  months,  after  an 
interval  ol  six  months;  this  extra  precautionary  measure  is 
recommended  especially  on  badly-infected  farms  and  particu¬ 
larly  in  the  case  of  valuable  cattle. 

9.  After  using  the  vaccine,  instruments  should  be 
thoroughly  sterilized  in  clean  water  before  putting  them  away  ; 
also  any  vaccine  left  over  in  an  opened  bottle  should  be  thrown 
away,  as  the  vaccine  will  not  keep  once  the  bottle  has  been 
opened. 

10.  Every  care  is  taken  in  the  preparation  of  the  vaccine, 
but  no  guarantee  regarding  its  safety  or  efficacy  is  given. 

11.  In  case  of  any  complaints,  the  Chief  Veterinary 
Research  Officer  will  be  pleased  if  all  details  are  communicated 
t-o  him  immediately. 

FOOT-AND-MOUTH  DISEASE. 

This  is  an  acute  febrile  infectious  disease,  in  the  course 
of  which  a  vesicular  eruption  develops,  particularly  in  the 
mouth  and  in  between  the  claws  and  on  other  parts  of  the 
foot;  hence  the  name  “foot-and-mouth  disease.”  The 
lesions  may  also  occur  on  the  skin,  particularly  of  the  teats 
in  females. 

The  mortality  from  foot-and-mouth  disease  in  this 
country  is  not  serious,  but  from  an  economical  point  of  view 
the  disease  is  of  importance,  particularly  if  it  occurs  in  dairy 
herds,  owing  to  the  loss  in  milk  production ;  in  beef  herds 
there  is  usually  loss  of  condition,  especially  if  an  outbreak 
occurs  when  there  is  a  scarcity  of  grazing  and  water  necessi¬ 
tating  affected  animals  travelling  some  distance. 


Animals  affected. 

Animals  other  than  bovines  which  are  susceptible  are 
domestic  ruminants  and  some  species  of  game.  Pigs  also 
suffer.  The  disease  rarely  attacks  the  horse,  the  dog  and  the 
domestic  fowl.  Human  beings,  especially  children,  may 
contract  the  disease  through  the  milk  of  affected  animals. 
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Susceptibility. 

Cattle  are  most  susceptible  to  natural  infection  ;  then 
swine,  sheep  and  goats. 

Cause. 

The  virus  of  foot-and-mouth  disease  is  ultra-microscopic 
and  is  contained  in  the  contents  of  the  vesicles  and  in  the- 
blood  at  the  beginning  of  the  temperature  reaction;  the  saliva 
and  nasal  discharge  are  infective  if  contaminated  with  the 
contents  of  the  vesicles;  the  milk,  according  to  some  investi- 
o-ators  may  be  infectious  at  the  beginning  of  the  temperature 

reaction. 

Mode  of  Infection. 

Infection  may  be  transmitted  direct  from  sick  to  healthy 
cattle  if  in  close  contact,  but  indirect  transmission  is  usually 
responsible.  The  infected  mouth  and  nasal  secretions  can  in¬ 
fect  the  water,  grazing,  buildings  in  which  affected  animals 
are  housed,  stockyards,  hands  and  clothing  of  attendants,  etc. 

Infection  can  be  carried  in  the  feed,  litter,  hides,  wool, 
milk,  carcasses  of  affected  animals,  and  by-products. 

The  virus  can  exist  for  a  long  time  in  the  hoof  and  horn 
lesions. 

Injuries  of  the  mucous  membranes  of  the  mouth,  of  the 
skin,  favour  the  entrance  of  the  virus  and  setting  up  of 
infection. 

Infection  in  young  animals  suckling  on  infected  mothers 
or  being  fed  with  infected  milk  can  occur  through  the  mucous 
membrane  of'  the  digestive  tract. 


Incubation  Period. 

Alter  natural  infection,  the  incubation  period  varies  from 
two  to  seven  days,  exceptionally  longer;  after  intravenous 
injection  of  the  virus  in  cattle,  it  varies  from  a  few  hours  to 
six  days;  after  inoculation  into  the  mucous  membranes  of  the 
mouth,  forty-eight  to  sixty  hours. 

Symptoms. 

The  disease  commences  with  a  rising  temperature,  which 
is  usually  more  evident  in  young  than  old  animals;  in  the 
first  day  or  two  it  may  react  as  high  as  105°  F.,  but  when 
the  vesicles  develop  it  drops  and  the  latter  course  of  the  disease 
runs  without  fever.  Animals  with  mouth  lesions  chew  their 
food  slowly  and  salivate  profusely.  The  eruption  in  the- 
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mouth  appears  a?  small  blisters  containing  a  watery-like  fluid 
which  later  becomes  cloudy.  These  soon  rupture,  leaving 
isolated  raw  sores  which  vary  in  size  up  to  a  shilling  or  larger; 
they  usually  occur  under  the  tip,  on  the  sides  and  top  of  the 
tongue,  on  the  inner  surface  of  the  cheeks,  inner  surface  of 
the  lips  and  on  the  gums.  After  two  to  three  days  the  sores 
are  covered  by  proliferating  epithelium  and  for  a  time 
yellowish-brown  spots  remain.  In  many  cases  simultaneously 
with  the  mouth  lesions  similar  vesicles  appear  on  the  feet  at 
various  sites,  viz.  between  the  claws,  around  the  top  of  the 
hoof,  and  on  the  heels.  One  or  all  feet  may  become  affected, 
vesicles  may  appear  between  the  horny  and  sensitive  foot  and 
separation  of  the  horn  from  the  toot  occurs.  The  lameness 
disappears  after  some  weeks  or  it  may  persist  for  a  long  time, 
depending  on  the  injury  to  the  foot.  The  udder  sometimes 
becomes  involved.  Lesions  may  occur  rarely  on  the  nasal 
mucous  membrane,  pharynx,  windpipe  and  air  passages  of  the 
lungs,  \oung  sucking  calves  have  been  known  to  die  suddenly 
of  foot-and-mouth  disease  without  showing  any  typical 
symptoms. 

W  hen  the  feet  are  involved,  lameness  or  a  stiff  gait  is 
usually  evident,  and  if  more  than  one  foot  or  if  all  four  feet 
are  affected  the  animals  are  usually  found  lying. 

When  the  skin  of  the  udder  is  affected,  vesicles  develop 
as  a  rule  on  the  teats  and  there  may  be  a  catarrh  of  the  milk 
ducts,  in  which  case  the  milk  is  yellowish-white  in  colour  and 
coagulates  easily.  In  exceptional  cases  it  contains  flakes  of 
mucus  which  tend  to  block  the  milk  ducts. 

Complications  may  occur  which  aggravate  the  course  of 
the  disease  ;  e.g.,  when  the  inflammatory  process  spreads  to  the 
lungs  a  broncho-pneumonia  occurs,  the  lesions  on  the  toneue 
and  in  the  mouth  may  develop  into  ulcers  as  a  result  of  a 
secondary  infection. 

Suppurating  ulcers  occur  more  often  on  the  feet  and  may 
lead  to  the  formation  of  abscesses,  and  the  infective  material 
burrows  between  the  hoof  and  the  sensitive  foot,  ending  in  the 
loss  of  the  hoof  and  possibly  necrosis  of  the  bones  of  the  foot. 

1  he  a  flection  of  the  udder  may  lead  to  deep  abscesses  in  the 
affected  quarter.  Septicaemia  and  pyaemia  sometimes  occur  as 
a  sequel,  ending  fatally,  and  in  some  instances  abortion  occurs 
as  a  complication  of  the  disease. 
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POST-M  ORTEM  1  jESION  S . 

The  mouth  and  feet  may  show  all  or  only  some  of  the 
changes  described  above.  Other  pathological  changes  are 
sometimes  present  but  they  are  so  various  that  they  cannot  be 
considered  as  characteristic.  Inflammation  and  ulceration  ol 
the  stomach  and  intestines  is  sometimes  present;  the  spleen 
may  be  moderately  swollen  and  there  may  be  haemorrhages  on 
the  serous  membranes  and  pericardium  ;  purulent  inflammation 
of  the  joints  and  abscesses  in  different  parts  of  the  body  occur 
in  cases  complicated  with  suppurating  lesions.  Pneumonia, 
due  to  the  inhalation  of  saliva  or  food,  is  sometimes  present. 

Differential  Diagnosis. 

In  this  Colony,  the  mouth  lesions  may  be  confused  with 
rinderpest,  but  the. erosions  on  the  gums  in  the  latter  disease 
are  irregularly  formed  and  the  necrotic  epithelium  in  then- 
vicinity  may  be  readily  removed  by  wiping;  in  foot-and-mouth 
disease  the  lesions  are  more  or  less  round  and  are  surrounded 
by  white  vesicular  threads  or  by  a  white  epithelial  zone;  in 
rinderpest  there  is  usually  diarrhoea  and  the  disease  runs  a 
more  virulent  course. 

In  the  peracute  cases  which  occur  in  calves,  where  no 
distinctive  lesions  are  apparent,  the  existence  of  foot-and- 
mouth  disease  in  the  mother  or  in  the  herd  should  enter  into 

consideration. 

Lameness,  when  it  occurs  from  an  injury  or  wound  in 
the  foot,  can  usually  be  differentiated  from  the  foot-and-mouth 
foot  lameness.  It  is  unusual  to  find  lameness  due  to  injuries  m 
a  number  of  animals  in  the  herd;  on  the  contrary,  it  is  usual 
to  find  a  number  of  lame  animals  when  foot-and-mouth 

disease  occurs. 

Treatment. 

Since  there  is  no  specific  curative  agent  yet  available, 
treatment  should  be  directed  towards  allaying  the  local  inflam¬ 
matory  process,  viz.  application  of  antiseptics  or  astringents. 

Prevention. 

In  general  this  follows  the  lines  applicable  to  other  infec¬ 
tious  diseases,  viz.  that  healthy  animals  should  be  prevented 
in  every  possible  way  from  coming  in  contact  with  affected 
animals  or  with  those  which  have  recovered  within  a  short 
time,  and  that  any  possible  transmission  of  the  virus  from 
sick  to  healthy  animals  by  intermediate  means  should  be 
guarded  against.  Calves  should  not  be  allowed  to  suck  the 
milk  of  infected  mothers. 
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In  some  countries  emergency  inoculation  and  immunisa¬ 
tion  is  resorted  to.  The  purpose  of  emergency  inoculation  is 
to  shorten  the  course  of  the  disease  and  is  only  employed  in 
infected  herds,  ft  consists  of  the  artificial  infection  of  all 
animals  in  the  herd  when  the  disease  first  appears  by  rubbing 
the  mucous  membrane  of  the  mouth  with  virus  from  the  vesicles 
or  by  blood  or  serum  of  a  convalescent  beast  and  simul- 
taneousl\  rubbing  the  buccal  mucous  membrane  with  infec¬ 
tious  saliva. 

Immunisation. 

.1  passive  immunity,  lasting  for  a  period  of  a  few  weeks, 
is  said  to  be  conferred  by  inoculating  blood  serum  from  re¬ 
covered  animals. 

Active  immunisation  consists  of  the  simultaneous  injection 
of  virus  and  serum.  The  results  obtained  have  not  been 
satisfactory. 

Recovery  from  the  disease  naturally  contracted  reduces 
the  susceptibility  for  a  varying  period. 

Calves  from  cows  which  recovered  from  the  disease  during 
pregnancy  are  sometimes  immune. 

CONTAGIOUS  ABORTION. 

I  his  disease  occurs  in  all  the  commoner  farm  animals  and 
is  specific  for  each  type  of  animal.  Bovine,  equine  and  pro¬ 
bably  porcine  infectious  abortions  occur  in  this  Colony.  The 
bovine  variety  is  very  prevalent  both  in  the  settled  areas  and 
amongst  native  cattle  and  is  undoubtedly  one  of  the  most 
insidious  diseases  in  the  Colony. 

Bovine  Infectious  Abortion. 

Cause.  The  responsible  organism  is  a  very  minute  bacillus, 
winch  exists  in  enormous  numbers  in  the  vaginal  excretions 
and  uterus  of  an  animal  which  has  recently  aborted,  in  the 
expelled  foetus,  and  in  the  foetal  envelopes.  The  pregnant 
ii s  is  the  favourite  habitat  of  the  organism  but  when  the 
animal  is  not  pregnant  and  the  uterus  quiescent  the  organism 
retires  to  the  udder  and  its  associated  lymphatic  gland.  It 
will  thus  be  understood  that  the  various  discharges  from  an 
animal  recently  aborted  are  heavily  charged  with  the  specific 
oiganism  and  it  is  by  the  ingestion  of  pasture,  food  or  water 
infected  by  such  discharges  that  a  healthy  cow  is  infected  with 
the  disease.  It  is  reckoned  that,  after  involution  of  the  uterus, 
the  organisms  are  no  longer  discharged  via  the  sexual  tracts' 
This  vaginal  discharge  should  cease  within  six  weeks  to  three 


months  after  abortion,  but  the  danger  now  is  that  the  organism 
is  situated  in  the  udder  and  its  glands  and  only  waiting  for  a 
further  pregnancy  before  it  returns  to  its  favourite  habitat. 
Infection  is  generally  carried  to  a  healthy  animal  by  the  con¬ 
tamination  of  food  and  water;  it  is  exceedingly  rare  via  the 
sexual  tract  and  the  bull  may  be  virtually  excluded  as  a  carrier 
of  the  disease.  Undoubtedly  under  certain  conditions  the  bull 
may  transmit  infection,  either  mechanically  as  when  lie  semes 
a  clean  cow  after  covering  one  with  a  vaginal  discharge  con¬ 
taining  the  organism  or  by  ejaculating  into  the  vagina  of  a 
healthy  cow  the  organism  in  his  semen  as  the  result  of  diseased 

condition  of  his  genitalia. 


It  has  been  recognised  recently  that  the  flicking  of  vaginal 
discharge  by  the  tail  may  also  spread  the  disease  as  it  is  only 
necessary  for  a  small  amount  of  virulent  material  to  alight  on 
the  eye-ball  of  an  adjacent  clean  cow  to  infect  her.  \\  hen  the 
organism  is  located  in  the  udder  the  milk  is  infective.  ,  uc  i 
milk  if  carelessly  spilt  over  the  premises  will  help  to  -piead 
infection  hut  there  is  no  harm  in  letting  calves  have  milk 
from  an  infected  cow  as  long  as  they  have  not  reached  the 


breeding  age. 

Symptoms  are  those  of  parturition,  except  when  the 
abortion  occurs  very  early  in  gestation  when  no  symptoms  may 
be  seen  at  all.  Under  these  circumstances  the  abortion  may 
occur  while  the  animal  is  at  grass  and  no  one  he  any  the  wiser 
until  the  cow  comes  back  into  “  heat  ”  in  twenty-one  days,  or 
unless  there  is  a  noticeable  vaginal  discharge,  or  there  are 
symptoms  of  retained  membranes. 

Abortions  generally  occur  in  the  fifth  or  sixth  months  hut 
they  may  occur  before  or  after  these  times.  An  animal  may 
abort  more  than  once  but  this  is  the  exception  and  not  the  rule. 
In  a  few  cases  a  cow,  infected  with  the  causal  organism  and 
positive  to  the  agglutination  test,  may  never  abort  at  all. 
These  animals  are  known  as  “  carriers  "  and  are  obviously 
very  undesirable  members  in  a  herd  for  they  maintain  infection 
and  may  never  he  suspected  until  their  blood  is  subjected  to  the 
serum  test. 

Diagnosis  is  very  easily  made  because  several  abortions 
occur  practically  simultaneously.  In  all  cases  of  doubt  a 
positive  diagnosis  can  be  obtained  if  blood  samples  are  sent 
to  the  laboratory  for  the  serum  diagnosis  test.  Sporadic  cases 
of  abortion  occur  as  a  sequel  to  several  extraneous  causes,  e.g. 
some  accident,  dipping,  result  of  being  chased  by  dogs  or  other 
verm  in ,  poisonous  plants,  various  infectious  diseases,  etc. 
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Post-mortem  appearances  of  aborted  material  present  very 
regular  features,  e.g.  oedema  and  congestion  of  the  foetal 
envelopes  and  a  muco-purulent  exudate  between  the  cotyledons 
(i.e.  those  rounded  fleshy  bodies  which  attach  the  foetus  and 
its  envelopes  to  the  wall  of  the  womb).  Foetuses  aborted  early 
in  pregnancy  are  usually  dead  and  those  expelled  at  a  later 
date  seldom  live  very  long,  while  those  horn  near  “  full  time,” 
if  they  live,  are  weak  and  highly  susceptible  to  every  disease 
to  which  young  calves  are  subject.  Joint  lesions  are  especially 
common  in  prematurely  born  calves. 

Treatment.—- There  is  no  medicinal  treatment.  Preven¬ 
tion  should  be  aimed  at  as  this  disease  leads  to  enormous 
economic  loss  as  result  of  loss  of  milk  and  loss  of  calf.  For 
further  and  fuller  information  on  the  control  of  this  disease 
the  stockowner  is  advised  to  procure  the  brochure  entitled 
The  Prevention  and  Control  of  Contagious  Abortion  ”  from 
this  Laboratory. 

A  vaccine  is  issued  for  inoculation  of  cattle  in  heavily 
infected  herds  and  is  used  on  animals  some  two  months  or  so 
before  being  put  to  the  bull.  The  immunity  conferred  by  the 
vaccine  protects  the  cows  through  the  normal  gestation  period. 

Directions  for  the  use  of  Contagious  Abortion  Vaccine. — 
^  accination  aims  at  reducing  the  losses  in  an  infected  herd 
by  inducing  in  the  inoculated  animals  a  degree  of  resistance 
to  the  disease  sufficient  to  enable  them  to  carry  their  calves  to 
full  term  and  so  establish  a  high  degree  of  resistance  in  the 
herd  in  a  much  shorter  time  than  that  required  for  the 
natural  process  to  operate. 

In  addition  to  vaccination,  disinfection  of  infected  animals 
and  premises  should  be  carried  out  to  obviate  the  resistance  of 
the  animals  being  strained  by  gross  infection. 

before  deciding  on  the  adoption  of  vaccination  as  means 
of  controlling  the  disease,  an  owner  is  advised  to  consult  his 
veterinary  officer. 

In  a  herd  in  which  the  degree  of  infection  is  small  and 
provided  the  premises  are  suitable,  it  may  advisable  to  consider 
whether  the  method  of  control  by  rigid  isolation  and  disinfec¬ 
tion  would  not  be  more  advantageous  than  vaccination. 

Vaccination  should  not  be  adopted  in  non-infected  herds. 

The  vaccine  is  a  living  culture  of  the  causal  bacillus. 

It  must  he  used  on  non-pregnant  animals  only. 
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An  animal  must  not  lx.'  served  until  two  months  aftei 
vaccination. 

Full-time  calvers  may  be  vaccinated  as  soon  as  they  have 
cleansed  and  recovered  from  calling. 

Vaccination  must  only  be  carried  out  on  animals  m  good 
health. 

If  vaccination  is  carefully  carried  out,  as  a  rule  nothing 
more  than  a  small  temporary  swelling  at  the  seat  of  inoculation 
is  to  be  seen  ;  in  milking  animals  there  is  frequently  a  tem¬ 
porary  reduction  in  the  milk  yield.  Only  a  few  animals  show 
a  considerable  constitutional  disturbance  after  inoculation. 

This  vaccine  is  supplied  without  any  guarantee  whatsoever. 
Technique  oj  Inoculation. 

1  The  dose  is  5  c.c.  inoculated  subcutaneously,  behind 
the  shoulder  or  on  the  side  of  the  neck. 

2.  The  vaccine  must  not  lie  stored  longer  than  a  few  days 
after  receipt  and  should  be  kept  m  the  cool  and  piotected  fioui 
sunlight. 

3.  The  operation  must  be  conducted  with  strict  antiseptic 
precautions;  the  syringe,  needles  and  utensils  should  be 
sterilized  by  boiling  in  the  first  instance,  but  it  will  be  sufficient 
during  the  progress  of  the  operations  on  the  same  establishment 
to  rinse  the  needles  and  utensils  periodically  in  boiling  watei . 
Care  must  be  taken  not  to  bring  the  vaccine  m  contact  with 
hot  syringes  or  other  utensils,  as  the  abortion  bacillus  might 
he  killed  by  doing  so. 

4.  After  the  bottles  which  contain  the  vaccine  have  been 
emptied  they  should  be  dropped  into  strong  disinfectant 
together  with  their  corks. 

Contagious  Abortion  in  Mares. 

This  condition  has  been  diagnosed  in  a  few  studs  in  this 
Colony  and  is  probably  more  prevalent  than  formerly  supposed. 
It  is  a  very  serious  condition  and  may  result  in  a  heavy  foal 
mortality  or  if  the  latter  are  born  alive,  in  the  production  ot 
weedy  animals  suffering  from  ungainly,  troublesome  and  often 
incurable  joint  lesions. 

Cause  is  a  small  organism  belonging  to  the  paratyphoid 
group.  In  some  outbreaks,  however,  a  short-chained  strep¬ 
tococcus  has  been  inculpated.  Infection  of  the  dam  occurs  as 
a  result  of  ingestion  of  contaminated  food  and  water,  and  the 
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infection  reaches  the  foetus  via  the  placental  circulation.  The 
disease  is  essentially  a  specific  inflammation  of  the  womb  and 
the  abortion  of  the  foal  follows  as  result  of  the  pathological 
changes  in  the  womb  of  the  mare. 

Symptoms  are  those  of  abortion,  which  may  occur  very 
early  in  pregnancy  or  during  the  eighth  month  or  so.  Foals 
aborted  after  a  gestation  period  of  ten  and  a  half  months  sur¬ 
vive  but  they  generally  die  in  a  short  time  either  from  pneu¬ 
monia  or  from  a  fatal  white  diarrhoea,  while  animals  aborted 
early  in  pregnancy  are  practically  always  dead  at  the  time  of 
expulsion.  As  regards  the  dam,  recovery  from  the  abortion  is 
the  rule  but  odd  cases  succumb  to  sepsis  of  the  womb.  After 
abortion  there  may  be  a  more  or  less  pronounced  vaginal  dis¬ 
charge  of  a  characteristic  chocolate  brown  colour  and  having  a 
peculiar  characteristic  “  sour  ”  odour. 

Diagnosis  may  be  made  from  the  history  of  the  case,  the 
colour  and  nature  of  the  vaginal  discharge,  the  more  or  less 
simultaneous  abortions  of  several  mares  in  the  same  stud  and  by 
the  serum  diagnosis  test. 

Treatment. — Isolate  all  pregnant  mares,  destroy  by  fire 
all  aborted  material  and  discharges,  all  soiled  litter,  fodder  and 
utensils.  Change  of  food  and  water  supply  should  be  made 
whenever  possible.  It  must  be  remembered  that  this  disease 
in  the  mare  is  very  different  in  its  pathology  from  bovine  con¬ 
tagious  abortion.  In  the  mare  the  disease  is  essentially  a 
constitutional  one  of  the  dam,  the  death  of  the  feetus  and  its 
premature  expulsion  being  entirely  secondary. 

Some  success  has  followed  the  use  of  a  vaccine  but  as  it 
is  only  experimental  no  definite  information  can  be  given  on 
its  efficacy.  Good  results,  however,  have  been  claimed  for  it 
in  the  United  States. 

Contagious  abortion  in  the  mare  tends  to  die  down  natur¬ 
ally  and  does  not  exist  enzootically  on  a  farm  as  does  the  same 
disease  in  cattle.  Very  often  attention  to  the  hygiene  of  the 
stud  and  a  change  of  food  and  water  are  all  that  are  needed  to 
combat  the  disease. 


Contagious  Abortion  in  Swine. 

This  condition  has  never  been  actually  diagnosed  in  Kenya 
but  an  outbreak  of  abortion  amongst  swine  was  reported  from 
the  Molo  district,  but  as  no  detailed  bacteriological  investiga¬ 
tion  was  carried  out  it  is  not  possible  to  say  whether  the  out¬ 
break  was  due  to  specific  cause  or  only  accidental. 


Swine  abortion  is  a  well-known  disease  in  such  well-known 
pig  breeding  countries  as  Germany  and  the  United  States.  It 
is  due  to  one  of  two  organisms  both  of  which  have  a  wide 
distribution. 

The  symptoms,  pathology,  treatment  and  prevention  of 
this  disease  is  very  similar  to  what  has  already  been  described 
under  bovine  contagious  abortion. 

Stockowners  are  advised  to  be  on  the  qui  vive  for  this 
disease  and  to  send  to  the  laboratory  for  examination  aborted 
swine  foetuses  without  the  addition  of  any  preservative. 

CONTAGTOUS  ABORTION  IN  EWES. 

This  condition  has  not  yet  been  diagnosed  in  this  Colony, 
but  as  it  occurs  in  Europe  and  other  parts  of  the  world  its 
incidence  here  may  only  be  a  matter  of  time.  Sheep  farmers 
are,  therefore,  advised  to  he  on  their  guard  for  the  appearance 
of  this  disease  in  their  flocks  and  on  the  slightest  suspicion  that 
it  exists,  should  communicate  with  the  Laboratory  without 
delay. 


CONTAGIOUS  GRANULAR  (NODULAR)  VAGINITIS. 

This  is  another  disease  which  has  never  been  accurately 
diagnosed  in  this  Colony  but  whose  presence  has  been  sus¬ 
pected  by  many  competent  authorities. 

This  disease  is  very  contagious  and  is  spread  by  copulation 
or  by  other  means  which  might  introduce  infection  into  a 
healthy  vagina.  It  may  complicate  contagious  abortion,  but 
it  may  exist  independently  of  that  disease.  Although  it  runs  a 
mild  course  it  may  cause  temporary  sterility  and  frequent 
returning  to  the  bull,  though  as  a  cause  of  sterility  its  role  has 
been  greatly  over-estimated.  When  the  disease  is  rampant  in  a 
herd  and  many  cows  are  sterile  other  factors  are  responsible, 
e.g.  contagious  abortion,  functional  sterility  or  pathological 
lesions  in  the  ovaries  and  sexual  canal. 

Cause  is  a  minute  organism  present  in  enormous  numbers 
in  the  vaginal  discharge  which  is  thus  very  infectious. 

Symptoms. — There  may  be  few  or  no  constitutional  dis¬ 
turbances.  There  may  he  slight  glairy  vaginal  discharge, 
which  later  tends  to  become  muco-purulent.  Frequent  urina¬ 
tion,  straining,  erection  of  the  clitoris  and  eontant  returning  to 
the  bull  are  common  symptoms  which  are  very  similar  to  what 
are  found  in  nymphomaniacs. 
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Examination  of  the  vulva  and  vagina  shows  intense  con¬ 
gestion  and  the  appearance  of  small  nodules  or  granules  under 
the  pink  membrane.  These  nodules  are  arranged  in  longi¬ 
tudinal  series  or  ridges  and  are  most  numerous  on  the  floor 
of  the  passages.  They  increase  in  size  and  finally  rupture, 
causing  the  muco-purulent  discharge  already  described. 

Treatment  is  on!}-  indicated  when  the  animal  is  not  preg¬ 
nant  or  in  the  absence  of  sterility.  The  vagina  and  vulva 
should  he  carefully  washed  out  with  a  mild  astringent  antiseptic- 
such  as  equal  parts  of  sulphate  of  zinc  and  acetate  of  lead 
(6 — 8  grains)  in  one  ounce  of  clean  boiled  water.  Iodoform 
pessaries  are  also  very  useful. 

In  the  bull  mild  symptoms  are  also  noticed.  The  penis 
may  he  very  red  in  colour  and  covered  with  small  granules  or 
nodules.  Treatment  is  by  washing  out  the  sheath  and  the 
penis  with  the  lotion  described  above.  Animals  showing  acute 
svmptoms  of  this  disease  should  not  he  bred  from  until  they 
have  unite  recovered.  The  disease  is  a  very  mild  one  and 
readily  yields  to  treatment.  Affected  animals  should,  of  course, 
be  isolated  and  every  attention  should  be  paid  to  the  hygiene 
of  the  cattle  byres  in  order  to  arrest  the  spread  of  the  disease. 

COITAL  EXANTHEMA  (VESICULAR  EXANTHEMA  OF 

THE  GENITALS). 

This  disease  occurs  in  cattle,  horses  and  sheep.  It  is 
transmitted  during  coitus  and  is  characterised  by  vesicular  and 
pustular  lesions  of  the  external  genitals.  It  attacks  both  sexes. 
Undoubtedly  this  condition  occurs  in  this  Colony  and  appears 
to  be  quite  common  in  sheep,  especially  rams. 

Cause  is  not  known,  but  the  virus  is  present  in  the  lesions 
and  discharges. 

Lesions  in  the  Mate. — The  penis  is  covered  with  vesicles 
which  soon  turn  into  pustules,  while  the  sheath  is  similarly 
affected.  There  is  a  variable  amount  of  muco-purulent  dis¬ 
charge  from  the  urethra  and  local  symptoms  of  uneasiness, 
frequent  and  painful  micturation,  etc-.,  may  be  very  pro¬ 
nounced. 

Lesions  in  the  Female. — The  vagina  and  the  lips  of  the 
vulva  are  swollen  and  red  while  there  is  a  glairy  discharge 
from  the  entire  passage.  Vesicles  form  and  are  followed  by 
pustules  which  rupture  and  form  angry-looking  ulcers.  There 
is  frequently  straining,  erection  of  the  clitoris,  etc.,  which 
gives  the  animal  the  appearance  of  being  in  constant  “  heat  ”, 


Constitutional  Symptoms  in  Both  Sexes. — There  may  be 
none  at  all  or  else  they  may  he  present  to  a  moderate  degree. 
There  may  be  one  or  two  degrees  of  fever,  cessation  of  rumina¬ 
tion  and  a  slight  diarrhoea  or,  in  some  cases,  constipation. 

The  animal  may  fall  off  considerably  in  condition. 

Remarks. — This  condition  is  known  as  “  bull  burn  ”  or 
balanitis  when  it  allects  the  male.  It  is  not  clear  if  the  same 
disease  affects  horses,  cattle  and  sheep  or  if  each  species  of 
animal  has  its  own  specific  infection.  Recovery  from  one 
attack  confers  no  immunity. 

Treatment. — Isolate  affected  animals  and  place  on  a  light 
laxative  diet.  A  mild  purgative  should  he  administered  while 
to  the  genital  lesions  a  mild  astringent  antiseptic  should  be 
applied,  e.g.  sulphate  of  zinc  and  acetate  of  lead  (4 — 6  grains 
of  each)  in  one  ounce  of  sterile  water.  When  the  disease 
has  been  recognised  on  a  farm  the  genitals  of  the  bull  should 
be  washed  after  each  service. 


Only  a  very  brief  survey  of  this  subject  can  be  given  in 
this  publication. 

Sterility,  unfruitfulness,  or  barrenness,  means  the  failure 
on  the  part  of  an  animal,  male  or  female,  to  procreate  its 
species.  (A.  Wilson.)  It  is  a  disease,  or  rather  a  symptom  of 
disease,  of  the  essential  reproductive  organs. 

Causes. 

Many  factors  which  limit  or  prevent  fertility  are 
probably  merely  predisposing  causes,  while  the  actual  cause  is 
often  a  definite  diseased  state  of  some  part  or  parts  of  that 
genital  organs.  I  he  condition  is  much  more  common  in  the 
female  than  in  the  male  and  the  explanation  of  this  is  easy, 
for  the  female  genitalia  are  exposed  to  enormous  risks  at  par¬ 
turition,  while,  of  course,  contagious  abortion  is  essentially  a 
disease  ol  the  cow.  It  is  reckoned  that  eighty  per  cent  of 
sterility  in  cows  is  due  to  infection  by  contagious  abortion. 
Ry  many  authorities  contamous  abortion  and  sterility  are  des¬ 
cribed  as  different  phases  of  the  one  infection.  The  most 
serious  result  of  abortion  is  partial  or  complete  retention  of  the 
after-birth  (placenta).  This  occurs  especially  if  the  abortion 
occurs  late  in  pregnancy  but  even  after  a  normal  parturition, 
it  the  after-birth  is  not  removed,  it  leads  to  grave  inflammatory 
changes  in  the  uterus.  After  an  abortion  the  uterus  and 
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vaginal  passage  teem  with  bacteria  which  find  an  ideal  nidus 
lor  further  proliferation  in  a  decomposed  retained  after-birth. 
The  result  of  this  chain  of  events  is  a  chronic  inflammation  of 
the  uterus  which  by  destroying  the  normal  lining  membrane  of 
the  womb  renders  further  pregnancies  impossible.  As  result 
of  these  grave  uterine  lesions  or  of  an  abortion,  abnormal 
changes  occur  in  the  ovaries  which  culminate  in  the  formation 
of  cysts  or  of  the  formation  of  retained  yellow  bodies  (corpora 
lutea).  Uterine  and  ovarian  lesions  may  occur  simultaneously 
in  the  same  animal  but  very  often  they  occur  independently 
of  one  another  and  in  many  cases  it  is  very  difficult  to  say 
whether  the  ovarian  or  the  uterine  lesion  is  primary  or  second¬ 
ary.  In  any  case  the  formation  of  ovarian  cysts  or  of  per¬ 
sistent,  yellow  bodies  is  indicative  of  grave  pathological  changes 
and  a  serious  interference  with  the  normal  hormonic  activity 
of  the  female  gonads.  As  long  as  yellow  bodies  persist  in  an 
ovary  no  ova  will  he  formed  and  the  cow  will  not  come  “  into 
season.” 

Other  causes  of  sterility  are  (1)  physical  inability  to 
copulate,  which  occurs  most  often  in  males,  especially  stallions ; 
(-2)  malformations,  abnormalities  of  the  sexual  apparatus  which 
are  comparatively  rare  and  only  found  in  a  few  animals  from 
time  to  time;  (3)  age;  (4)  excessive  sexual  use,  which  occurs 
mainly  in  the  sire,  especially  young  bulls  first  put  to  stud 
when  their  semen  becomes  thin  and  the  sperms  few  and 
sluggish  ;  (5)  in-breeding  is  responsible  for  a  few  cases  of 
sterility  by  reducing  the  vigour  and  the  fertility  ;  (6)  climatic 
and  nervous  influences.  Spring  is  the  natural  time  for  con¬ 
ception  and  animals  are  often  successfully  covered  at  this  time 
after  appearing  to  be  sterile  when  mated  at  other  seasons. 
Nervous  influences  are  generally  seen  in  highly  bred  mares 
which  possess  a  remarkably  sensitive  vagina  in  a  continual 
state  of  spasm  and,  therefore,  unable  to  retain  the  semen  of 
the  stallion.  This  sensitiveness  appears  to  be  temperamental 
and  may  be  overcome  by  judicously  working  or  galloping  the 
mare  prior  to  service.  Ejection  of  semen  may  be  prevented 
by  dashing  cold  water  over  the  loins  after  service  or  by 
exercising  the  animal  so  as  to  distract  her  attention.  The  use 
of  sedatives  before  copulation  or  artificial  insemination  may 
have  to  be  resorted  to  in  extreme  cases,  but  the  former  is  a 
most  undesirable  procedure. 

Another  cause  of  sterility  (generally  temporary)  is  lack  of 
exercise.  All  animals  of  both  sexes  should  be  regularly  worked 
in  order  to  maintain  their  breeding  powers.  It  is  a  well-known 


fact  that  animals  in  show  condition  are  very  prone  to  be  sterile 
and  obesity  is  regarded  by  many  breeders  as  a  troublesome 
cause  of  sterility.  It  is  now  agreed  that  many  foods  lacking  in 
Vitamin  E  do  not  conduce  to  fertility.  Highly  nitrogenous 
foods,  e.g.  peas  and  beans  increase  sexual  desire  while  grains, 
maize,  etc.,  have  the  opposite  effect,  it  is  obvious  that  siies 
called  upon  to  serve  a  large  number  of  females  require  a 
generous  diet  rich  in  proteids  but  as  mentioned  before  over¬ 
feeding  and  lack  of  exercise  must  be  avoided.  It  must  be 
remembered,  however,  that  in  some  cases  obesity  is  the  result 
of  sterility  and  not  its  cause.  Ovarian  lesions  in  particular  are 
verv  often  accompanied  by  great  obesity. 


Symptoms  of  Sterility. 

It  is  important  to  remember  that  the  regular  appearance 
of  oestrum  (heat)  is  no  criterion  of  the  female’s  ability  to  breed 
any  more  than  the  desire  or  ability  to  copulate  is  proof  of  a 
male's  potency.  Undoubtedly  the  most  important  symptom 
in  the  female  is  the  occurrence  of  abnormal  oestrum,  i.e. 
whether  it  is  absent  altogether,  excessive  in  amount,  too  tie- 
quent  in  occurrence,  too  weak  or  too  shoit.  The  healthy  cow 
should  come  “  into  use  ”  every  twenty  to  twenty-two  days 
with  an  average  of  twenty-one  days — and  the  “  flow  ”  should 
last  for  a  period  varying  from  sixteen  to  twenty  hours.  After 
calving,  the  cow  should  be  ready  for  the  bull  in  twenty-one  to 
twenty-eight  days,  but  this  period  may  be  delayed  in  deep 
milkers. 

Excessive  heat  occurs  in  the  condition  known  as  nympho- 
mama  in  which  there  is  practically  constant  sexual  excitement. 
This  condition  is  well-known  in  mares,  which  become  ticklish, 
vicious,  squeal  on  being  touched  and  are  continually  laising 
the  clitoris  and  passing  small  quantities  of  urine.  Similar 
symptoms  appear  in  nymphomaniac  cows  which  are  known  as 
“  bullers  ”.  This  disease  is  due  to  ovarian  cysts  and  to  chronic 
inflammation  of  cervix  and  uterus.  Treatment  of  this  affection 
is  generally  hopeless. 

Oestrum  may  be  too  brief  or  too  protracted.  Weak 
oestrum  occurs  in  dairy  cattle  and  is  often  unaccompanied  by 
any  disease  at  all.  It  is  said  to  be  relieved  by  regular  exercise. 

In  other  cases  oestrum  may  be  absent  altogether.  Such 
animals  are  popularly  known  as  “  dumb  bullers  ”  and  they 
suffer  from  advanced  ovarian  and  uterine  diseases. 


Although  the  symptoms  described  above  are  not  always 
associated  with  sterility  they  are  fairly  constant  and  it  behoves 
every  stockowner  and  dairyman  who  is  interested  in  sterility  to 
keep  careful  records  of  the  nature,  character  and  period  of  the 
oestrum  of  his  cattle. 

Besides  the  points  noted  above  local  symptoms  may  be 
found,  e.g.  relaxation  of  the  pelvic  ligaments  leading  to  a 
sunken  appearance  of  the  quarters  and  a  grossly  exaggerated 
raised  condition  of  the  root  of  the  tail.  This  abnormal  feature 
is  due  to  ovarian  disease  and  is  generally  accompanied  by 
relaxation  of  the  vagina  and  a  slight  slimy  discharge. 

Other  local  symptoms  also  occur  but  are  so  difficult  to 
detect  as  to  ascape  notice  except  by  an  expert. 

Diagnosis. 

In  order  to  assist  stockowners  in  arriving  at  a  diagnosis 
of  sterility  the  following  classification  of  Zschokke  is  appended 
and  may  prove  of  benefit,  viz  : — 

(1)  When  heat  is  absent — due  to 

(a)  general  causes — feeding,  heavy  lactation,  general 

diseases,  etc. ; 

(b)  special  cases — freemartins,  in-breeding,  persis¬ 

tent  yellow  bodies,  tuberculosis,  etc. 

(2)  When  heat  is  feeble — due  to  heavy  milking,  malnutri¬ 

tion.  disease,  keeping  in  confinement. 

(3)  When  heat  occurs  but  conception  docs  not  folloic — due 

to 

(a)  when  heat  is  regular — mechanical  hindrances, 

full-blooded  animals  straining  after  service, 

acidity  of  vagina,  uterine  diseases,  etc. ; 

(b)  when  heat  is  too  frequent — ovarian  diseases  and 

cysts,  nymphomania. 

(4)  When  animal  becomes  pregnant,  but  the  foetus  dies — 

due  to  abortion  and  other  infections,  bad  feeding, 

abnormal  development  of  foetus,  etc. 

It  will  be  seen  from  Zschokke  s  classification  that  great 
emphasis  is  laid  on  the  physiological  character  of  oestrum  and 
it  is  absolutely  necessary  that  stockowners  should  keep  careful 
records  of  the  cestral  histories  of  their  cattle  before  any  detailed 
investigation  can  be  carried  out  into  the  cause  of  sterility  in 
their  herds. 
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Treatment  of  Sterility. 

This  is  a  colossal  subject,  as  it  entails  a  very  thorough 
knowledge  of  the  anatomy  of  the  female  sexual  organs. 
Obviously  it  cannot  be  discussed  in  an  article  of  this  nature 
and  every  farmer  is  advised  to  seek  professional  advice  before 
trying  to  treat  sterility  in  his  herd.  This  is  especially  the  case 
if  treatment  entails  direct  manipulation  of  the  ovaries  or  uterus. 
Where  treatment  is  simple  and  consists  in  the  correction  of 
mistakes  committed  in  the  general  management  or  hygiene  of 
the  animals  the  farmer  should  be  quite  able  to  manage  by 
himself  but  it  is  obvious  a  correct  diagnosis  of  the  cause  of 
sterility  must  first  be  made.  If  the  farmer  or  stockowner  in 
this  Colony  eradicates  contagious  abortion  from  his  herd  and 
pays  strict  and  personal  attention  to  the  hygience  of  his  cows 
at  the  time  of  parturition,  he  will  find  that  sterility  is  a  con¬ 
dition  which  will  not  trouble  him  very  much.  It  is  too  often 
the  fact  that  cows  calving  in  this  country  are  grossly  mis¬ 
handled  by  ignorant  and  dirty  native  herdsmen  who,  because 
of  their  lack  of  knowledge  of  cleanliness,  are  responsible  for 
numerous  cases  of  metritis  as  result  of  rough  usage  during 
delivery  of  the  calf  and  by  introduction  of  their  dirty  hands, 
knives,  etc.  into  vagina. 

Morbid  conditions  of  the  ovaries  and  uterus  leading  to 
sterility  are  most  difficult  to  treat  successfully  and  their  treat¬ 
ment  should  only  be  carried  out  under  professional  advice. 

Addendum. 

The  following  table  of  oestrum  may  prove  of  some 
assistance  for  stockowners  in  the  recognition  of  the  proper 
times,  intervals,  etc.  at  which  the  various  animals  should  be 
ready  for  stud  purposes,  viz  : — 


Species  ot 

Animal. 

Duration  of 
Oestrum. 

Return  after 
Parturition. 

Return  if  not 
Impregnated. 

Mare  .  . 

l/l 

1-'  • 

lG 

7  10  days 

2 

3  weeks  or  more 

C  ovv 

1  3  days 

21-23  days 

o- 

-4  weeks  or  more 

Ewe 

!  2  days 

4  6  months 

17 

20  days 

Sow 

2  4  days 

5  6  weeks 

20 

21  days 

Hitch 

1-3  weeks 

5  6  weeks 

5 

6  months 
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COLON  BACILLOSIS'  (WHITE  SCOURS  OF 
SUCKLINGS). 

Iliis  is  an  acute  .contagious  disease  of  newly  born  calves, 
characterised  by  marked  diarrhoea.  Various  organisms  may 
be  responsible  for  calf  scours,  e.g.  aerogenes  bacillus,  para,  coli, 
pyocyaneus  bacillus,  proteus  bacillus,  abortion  bacillus,  etc., 
but  in  most  cases  the  organism  responsible  is  a  virulent  type  of 
bacillus  coli. 

Occurrence. 

In  addition  to  newly  born  calves,  colon  bacillosis  some¬ 
times  occurs  in  foals,  lambs  and  pigs. 

Pathogenicity. 

The  colon  bacillus  is  a  constant  harmless  inhabitant  of  the 
intestinal  tract  of  animals  and  man  but  under  certain  predis¬ 
posing  conditions,  viz.  digestive  disturbances  and  lowered 
vitality  brought  on  by  faulty  feeding  and  management  it 
becomes  pathogenic.  Withholding  the  colostral  milk  from  the 
calf  and  the  feeding  of  boiled  milk  immediately  after  birth  are 
also  factors.  Boiling  the  milk  is  said  to  destroy  substances 
(ferments)  which  counteract  the  development  of  diarrhoea  by 
stimulating  the  functions  of  the  digestive  glands  thus  prevent¬ 
ing  the  excessive  multiplicaton  of  the  normal  intestinal  bacteria. 

Errors  in  dieting  also  predispose  to  the  multiplication  of 
normal  intestinal  bacteria  and  development  of  the  disease. 
Changes  occur  in  the  bowel  wall  as  the  result  of  the  digestive 
disturbances.  The  bacteria  penetrate  into  the  intestinal  wall 
and  invade  the  blood  and  organs  and  produce  a  bacteremia. 

Under  the  above-mentioned  conditions  the  virulence 
becomes  exalted  and  the  disease  is  likely  to  occur  in  an 
epizootic  form  amongst  the  calves. 

Natural  Infection. 

When  colon  bacillosis  occurs  in  localities  hitherto  free  of 
the  disease,  or  at  long  intervals,  the  inference  is  that  the 
ordinary  harmless  colon  bacilli  have  become  exalted  in  viru¬ 
lence.  The  bacillus  may  occur  in  the  vagina  of  the  mother, 
it  can  also  live  in  the  ground,  the  floor  and  litter  of  calf -pens, 
and  bomas,  from  which  the  udder  of  the  mother  becomes 
contaminated. 

I’he  baccillus  gains  entrance  by  either  of  two  routes. 

(1)  The  common  route  is  held  to  be  by  the  mouth  during 
the  ingestion  of  contaminated  material ;  infection  also 
occurs  when  the  calf  sucks  the  contaminated  udder; 


licking  the  walls  of  infected  calf-pens  or  sheds  is 
another  source  of  infection.  Infection  may  also  occui 
in  artificially-fed  calves  through  the  mouth  by  the 
contaminated  hands  of  attendants,  the  use  of  infected 
drinking  vessels,  etc. 

(2)  Another  route  is  through  the  umbilicus  immediately 
after  birth. 

The  possibility  of  an  intra-uterine  affection  has  been  proved 
by  some  investigators. 

Incubation  Period. 

Calves  become  affected  usually  twenty-four  to  twenty-eight 
hours,  rarely  from  three  to  eight  days,  after  birth. 

Symptoms. 

The  symptoms  of  the  disease  are  particularly  diverse  but 
the  following  have  been  especially  noted  as  occurring  in  this 
Colony  : — 

(1)  Death  within  the  first  three  or  four  days  aitei  bnth, 

the  only  symptoms  being  dullness,  inappetence  and 
occasionally  dysentery. 

(2)  Dysentery  or  “  scour  ”  in  calves  from  one  day  to  about 

twTo  weeks  old.  The  colour  of  the  discharge  may 
vary  from  white  to  almost  black. 

(3)  Pneumonia  in  calves  of  two  to  four  weeks  or  over 

usually  accompanied  by  diarrhoea. 

(4)  Unthriftiness  in  well-fed  calves  of  one  or  two  months 

old.  This  may  be  the  sequel  of  an  earlier  infection 
which  has  passed  unnoticed  or  it  may  be  an 
immediate  result  of  a  more  chronic  type  of  the 
infection.  Sometimes  this  form  is  accompanied  by 
a  sub-acute  or  chronic  diarrhoea  and  should  be  dis¬ 
associated  from  indigestion  arising  from  faulty  feed¬ 
ing  or  mismanagement.  In  types  1  and  2  and  some¬ 
times  3,  an  elevated  temperature  is  often  registered. 


Post-M ortem  Lk s i on s . 

These  vary  according  to  the  type  of  the  disease  met  with, 
e.g.  in  type  No.  1  a  slight  inflammation  of  the  intestines  may 
be  the  only  change  observed  ;  while  in  type  No.  2  there  is 
usually  a  well  marked  inflammation  of  the  small  intestines  and 
a  congestion  of  the  abdominal  organs  patricularly  noticeable  in 
the  liver  which  may  be  very  swollen.  The  small  intestines 
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contain  a  putrid  yellowish  fluid  mixed  with  mucus.  The 
mucous  membrane  is  covered  with  mucus  and  shows  haemorr¬ 
hages.  'Phe  lymph  follicles  and  Peyers  patches  are  swollen. 
ri'he  mesenteric  glands  are  enlarged  and  oedematous.  The 
mucous  membranes  of  the  large  intestines  show  similar  changes 
but  not  so  marked. 

in  type  No.  3  one  or  both  lungs  show  the  worst  changes. 

1  neumonia  in  d i if  e  rent  stages  may  exist;  sometimes  there  are 
many  purulent  centres  in  the  consolidated  lung;  or  darkened 
and  hardened  portions  of  one  or  both  lungs  may  only  exist. 
In  this  type  too  there  may  be  found  signs  of  an  old  intestinal 
inflammation,  while  in  type  No.  4  an  emaciated  carcass  with 
anaania  and  slight  changes  in  the  bowels  are  often  the  only 
lessions  observed. 

Diagnosis. 

As  stated  above,  various  organisms  may  be  responsible  for 
calf  scours  and  to  accurately  determine  which  is  responsible, 
a  bacteriological  examination  of  organs,  intestines  and  the 
blood  is  necessary. 

Treatment. 

t  sually  a  mildly  acting  purgative  to  rid  the  bowels  of 
the  fermenting  contents  is  given,  e.g.  castor  oil.  When  purga¬ 
tion  commences  gruels  should  be  administered.  They  may  "be 
given  with  or  without  opium,  to  which  some  chalk  or  magnesia 
may  he  added.  Intestinal  disinfectants  such  as  salicylic  acid 
may  be  given  together  with  tannin;  tanniform,  naphthalene, 
salol  has  been  used  beneficially.  Animal  charcoal  has  been 
highly  recommended. 

Injections  of  saline  into  the  rectum  (two  litres)  repeated 
if  necessary  in  two  to  four  hours  have  often  given  good  results. 

Prevention. 

Prevention  is  recommended  on  the  two  following  lines  both 
of  which  should  be  practised  together  if  the  disease  has  already 
broken  out  on  the  farm. 

(1)  Calving  the  cows  down  on  clean  bomas  where  the 
disease  is  known  not  to  have  previously  existed  and 
immediately  the  calf  is  born  to  disinfect  the  navel 
with  a  solution  of  one  of  the  proprietary  disinfectants. 
Subsequently  to  tie  the  navel  cord  with  a  cotton 
string  or  a  piece  of  tape  about  two  inches  from  the 
abdomen  and  then  to  paint  the  whole  of  the  umbilical 
region  with  iodine  solution. 
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(•2)  Vaccination  of  the  calf  immediately  it  is  born,  or  as 
soon  as  possible  after  birth. 

Calves  in  good  condition  run  a  better  chance  of  with¬ 
standing  this  and  other  diseases  than  those  which  are  in  poor 

condition. 

It  is  a  common  practice  with  some  stockbreeders  to 
endeavour  to  dairy  and  ranch  at  the  same  time  ;  this  cannot  be 
too  severely  deprecated.  A  young  grade  calf  born  to  a  native 
cow  requires  all  its  mother’s  milk  to  sustain  it  m  a  normal 
state  of  vitality,  and  when  it  is  considered  that  a  number  of 
such  calves  are  deprived  of  quite  half  of  their  quota  of  food  as 
the  result  of  milking  it  is  not  extraordinary  to  find  such 
impoverished  calves  the  victims  of  disease. 

In  calves  reared  under  ranching  conditions  it  is  unusual 
to  find  the  occurrence  of  white  scours.  On  the  contrary,  m 
dairy -reared  calves  on  some  estates  the  disease  is  fairly  common 
Dairy-reared  calves  should  be  allowed  to  suck  the  collostral 
milk  from  immediately  after  birth  and  allowed  to  feed  from 
their  mothers  at  regular  intervals,  or  be  given  a  liberal  allow¬ 
ance  of  whole  milk  at  regular  intervals.  Attention  should  be 
given  to  the  calf-houses  which  should  be  kept  m  a  hygienic 

condition. 

Preventive  Immunisation. 

In  some  countries  an  anti-serum  is  obtained  by  injecting 
horses  or  goats  and  sheep  with  living  cultures  of  the  colon 
bacillus.  It  is  now  the  practice  to  inject  the  serum-makeis 
with  various  strains  of  the  colon  bacillus  so  as  to  obtain  a 
polyvalent  serum.  In  practice  the  results  obtained  have  not 

always  been  satisfactory. 

BACILLARY  NECROSIS. 

This  is  another  disease  which  in  cattle  as  a  mle  only 
affects  calves. 

Cause. 

The  causal  agent  is  known  as  the  Bacillus  nccrophonis 
(Rang.).  In  the  affected  tissue  it  grows  into  thread-like  fila¬ 
ments  which  can  be  detected  microscopically  in  stained  sections. 


Natural  Infection. 

The  bacillus  is  fairly  prevalent  in  nature,  and  is  fre¬ 
quently  contained  in  the  f;eces  of  herbivorous  animals.  It  has 
a  saprophyte  existence  outside  the  body,  and  is  capable  of 
living  in  the  soil  and  floors  of  stables,  in  lood,  straw,  etc., 
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from  whence  it  gains  access  t<  ike  tb  nr  ;  abrasions  of  the 
mucous  membranes  of  the  mouth  and  site  of  eruption  of  the 
milk  teeth  is  frequently  the  starting  point  of  infection.  Calves 
become  affected  as  early  as  a  few  days  after  birth.  The 
susceptibility  of  the  young  is  increased  by  bad  hygiene  and 
improper  feeding.  The  disease  is  easily  transmitted  from 
infected  to  clean  calves  by  contact. 

Symptoms. 

The  first  symptom  observed  is  a  soreness  of  the  mouth 
and  increased  salivation,  due  to  the  formation  of  a  small 
yellowish  point  or  points  on  the  tongue  or  elsewhere  in  the 
mouth.  These  points  at  first  are  small  but  gradually  increase 
in  size,  developing  towards  the  later  stages  up  to  half  an  inch 
in  radius.  As  the  development  proceeds  in  the  mouth,  the 
infection  is  swallowed  with  the  food  and  sets  up  similar  lesions 
in  one  or  other  of  the  stomachs.  The  infection  sometimes 
invades  the  liver,  again  setting  up  necrotic  areas;  in  some  cases 
the  pharynx,  larynx  and  lungs  become  affected.  When 
diarrhoea  is  present  it  points  to  involvement  of  the  intestines; 
exceptionally  there  occurs  swelling  and  suppuration  of  the 
1  mph  glands  of  the  head  and  necrosis  of  the  tissues  of  the 
feet  between  the  claws  or  around  the  top  of  the  hoof. 

The  appearance  of  a  fully-developed  necrotic  area  is  that 
ot  an  ulcer  or  ordinary  open  sore,  deeply  pitted,  and  containing 
a  thick  cheesv-like  material. 

t 

Course. 

In  cases  which  terminate  fatally  the  animal  becomes 
emaciated  and  weak  apparently  from  the  absorption  of  toxins, 
and  death  occurs  in  from  four  or  five  days  to  three  weeks.  In 
cases  which  recover,  convalescence  lasts  several  weeks. 

Post-mortem  Lesions. 

C  entres  ot  infection  as  described  above  may  he  found  in 
advanced  cases  in  the  mouth,  pharynx,  larynx,  lungs,  stomach, 
h\ei  and  elsewhere.  Emaciation  of  the  carcass  and  anaemia 
will  also  be  noted. 

Treatment. 

In  the  early  stages,  curative  treatment  may  he  of  assist¬ 
ance,  but  slaughter  is  usually  more  economical.  The  treat¬ 
ment  consists  of  the  scraping  of  the  necrotic  centres  with  a 
blunt  instrument  and  the  application  of  an  antiseptic  once  or 


twice  d.iily.  Various  medicinal  agents  are  recommended  for 
local  application,  viz.  tincture  of  iodine,  10  per  cent  citric  acid, 

5  per  cent  solution  of  permanganate  of  potash,  a  paste  con¬ 
sisting  of  water  and  salicylic  acid,  etc. 

Eloquently  the  necrotic  areas  are  situated  far  back  in  the 
mouth,  ana  it  is  necessary  in  order  to  apply  the  treatment  to 
use  a  stick. 

Preventive  V K \SI'Ri:s. 

it  is  usual  to  find  the  disease  occurring  in  calf  bomas  or 
buildings  used  for  housing  calves.  New  bomas  or  calf-houses 
should  be  erected  on  a  clean  site  and  the  infected  bomas 
sterilized  by  burning  the  litter;  burning  of  grass  is  of  assistance 
in  sterilizing'  the  i>  mas  and  lie.  rs  of  buildings  if  ot  earth. 
Infected  call-houses  should  be  sterilized  with  lime-wash. 

Vessels  used  for  feeding  hand-reared  calves  should  be 
kept  free  of  infection  by  frequent  boiling. 

FAR  \TYPHOTD. 

The  febrile  affections  caused  b\  paratyphoid  bacilli  which 
manifest  symptoms  of  a  general  blood  infection  or  a  gastro¬ 
intestinal  inflammation  are  grouped  under  the  general  term 
paratyphoid. 

Whereas  the  occurrence  of  organisms  chiefly  of  the  para¬ 
typhoid  (B.  <•  nteritidis)  group  are  described  as  occurring  in 
calves  in  European  countries  since  tlie  latter  end  of  the 
nineteenth  century,  and  paratyphoid  has  been  classified  for 
some  time  as  an  independent  disease,  it  is  only  during  the 
last  two  or  three  years  that  serious  attention  has  been  given 
to  the  existence  of  paratyphoid  infections  in  calves  in  tins 
Colon  v. 

I  Ittology. 

The  paratyphoid  bacilli  correspond  in  appearance  with  the 
bacillus  co  1  i  and  the  human  typhoid  bacillus,  but  are  dis¬ 
tinguishable  by  certain  cultural  characteristics.  The  para¬ 
typhoid  infections  in  calves  in  South  Africa  appear  to  be 
mainly  caused  by  the  />.  vnicritidis  (Gaertner)  group,  but 
organisms  belonging  to  another  type  (B.  aertrycke)  have  also 
been  isolated  in  some  outbreaks.  In  Kenya  Colony  the 
organism  obtained  from  outbreaks  shows,  it  appears,  certain 
differences  from  the  ordinary  B.  enteritidis  (Gaertner)  strains 
usually  found  in  South  Africa  and  Europe. 
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\\  liilst  paratyphoid  infections  may  occur  as  an  indepen¬ 
dent  disease,  t here  are  usually  certain  factors  involved  in  the 
production  of  the  disease,  namely  :  — 

(1)  Improper  and  irregular  feeding  and  bad  hygienic  con¬ 

ditions,  leading  to  digestive  disturbances. 

(2)  Infection  with  piroplasrns  and  anaplasms. 

In  some  outbreaks,  paratyphoid  is  commonly  found  as  a 
complication  of  redwater  and  more  often  of  anaplasmosis. 
Paratyphoid  bacilli  occur  in  the  outside  world  as  well  as  in 
healthy  and  affected  animals;  but  pure  paratyphoid  infections 
occur  relatively  rarely,  and  only  sporadically  or  as  an  enzootic. 
It  apparently  requires  certain  factors  to  induce  disease  pro¬ 
cesses  in  the  animal,  which  results  in  an  increase  in  virulency 
of  the  organism  outside  the  animal  body. 

Symptoms. 

1  he  first  symptoms  noticed  are  dullness,  diminished  desire 
for  food  and  a  rise  of  temperature  which  varies  from  103°  F. 
and  upwards;  from  about  the  third  or  fourth  day  the  tempera¬ 
ture  shows  a  downward  curve  ;  with  the  progress  of  the  disease 
animals  become  weak  and  debilitated  and  remain  lying. 

At  the  commencement  there  may  be  constipation,  but  in 
most  cases  diarrhoea  occurs  sooner  or  later,  the  fa?ces  being 
mushy  and  sometimes  contain  blood.  The  faeces  usually  have 
an  offensive  odour.  In  the  later  stages  the  eyes  are  sunken, 
animal  looks  depressed,  and  there  is  grinding  of  the  teeth  ; 
nasal  and  lachrymal  discharge  may  be  present  and  respirations 
may  lie  hurried ;  there  is  sometimes  a  cough.  Animals  lie 
'Anil  their  heads  thrown  back  on  the  flanks.  Inasmuch  as 
cases  are  frequently  found  complicated  with  redwater  or 
anaplasmosis  infections  it  is  common  to  find  an  anaemia  which 
manilests  itself  in  paleness  of  membranes  and  the  tissues,  and 
watery-like  appearance  of  the  blood,  or  a  yellowish  discolora¬ 
tion  of  the  tissues. 

Course. 

In  peracute  cases,  death  may  occur  in  from  one  to  two 
days;  as  a  rule,  the  disease  lasts  for  about  four  to  eight  days, 
but  even  severely  affected  animals  may  recover.  In  subacute 
cases,  the  condition  may  last  for  three  to  four  weeks. 

Post-mortem  Appearances. 

The  mucous  membrane  of  the  fourth  stomach  and  portions 
of  the  small  intestines  or  large  intestines  may  be  inflamed  or 
hemorrhagic;  the  mesenteric  lymph  glands  in  the  affected 
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part  of  the  bowel  are  usually  swollen  and  haemorrhagic,  and 
there  is,  as  a  rule,  enlargement  of  the  spleen.  The  mucosa  of 
the  gall-bladder  is  often  swollen  and  the  wall  of  the  gall-bladder 
thickened  and  infiltrated,  and  the  bile  syrupy  in  consistence 
and  of  a  golden  yellow  colour.  The  liver  is  enlarged,  often 
yellowish  in  colour,  and  sometimes  mottled  in  appearance. 
Small  necrotic  foci,  ranging  in  size  from  a  poppy-  to  a  hemp- 
seed,  are  sometimes  present  in  the  liver  in  cases  of  a  less  rapid 
course. 

Pneumonic  areas  may  be  present  in  the  lungs  with  fibrin¬ 
ous  deposits  on  the  serous  membranes,  croupous  deposits  in  the 
air  passages,  and  consolidated  areas  in  the  middle  and  anterior 
lobes.  In  other  cases  the  symptoms  are  those  of  calf  pneu¬ 
monia.  The  lungs  show  a  red  hepatisation  of  the  anterior 
and  middle  lobe  with  necrotic  foci  in  the  hepatised  lung; 
usually  in  such  cases  there  is  a  catarrhal  enteritis,  but  swelling 
of  the  spleen  may  be  absent. 

Diagnosis. 

A  thorough  bacteriological  examination  is  necessary.  In 
living  animals  blood  is  collected  for  the  presence  of  the  bacillus 
by  bleeding  into  one  per  cent  sterile  sodium  citrate  bouillon, 
from  which  subcultures  are  made. 

A  bacteriological  examination  of  the  liver,  spleen,  intes¬ 
tines  and  mesenteric  lymph  glands  is  also  made  ;  small  pieces 
of  these  should  be  collected  fresh  and  forwarded  without  the 
addition  of  preservative.  Agglutination  tests  are  of  much  less 
value  in  diagnosis. 

Prevention. 

(1)  Preventive  inoculation  is  employed  in  some  countries 
with  satisfactory  results.  This  consists  of  the  inoculation  of 
10  to  15  c.c.  of  an  anti-serum  or  a  killed  culture.  The  latter 
does  not  appear  to  have  given  satisfactory  results  on  heavily 
infected  farms.  Sometimes  a  living  culture  is  inoculated  and 
the  reaction  controlled  by  anti-serum.  If  used  at  the  onset  of 
the  disease  in  large  doses  of  from  40  to  50  to  100  c.c.,  anti¬ 
serum  is  said  to  exert  a  curative  action. 

(2)  Other  preventive  measures  consist  in  the  disinfection 
of  infected  calf-bomas,  preferably  by  burning;  erection  of 
new  bomas  on  a  clean  site,  and  isolation  of  infected  calves. 
Dipping  of  calves  and  their  mothers  as  a  preventive  of  tick- 
borne  diseases  is  recommended. 
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It  should  be  recognised  that  calves  in  good  condition  stand 
a  better  chance  of  withstanding  this  and  other  diseases,  and 
that  it  is  impossible  to  rear  strong  and  healthy  calves  from 
dairy  cows  unless  the  former  are  kept  under  hygienic  condi¬ 
tions  and  given  a  liberal  supply  of  whole  milk  at  short  regular 
intervals.  Most  cows  are  expected  to  supply  sufficient  milk 
for  both  their  calves  and  for  the  creamery.  The  experience  is 
that  calves  on  dairy  farms  are  more  likely  to  get  too  little  than 
too  much  milk  and  at  too  long  intervals;  the  result  being 
digestive  disturbances,  lowered  vitality  and  susceptibility  to 
intestinal  bacterial  infections. 

In  addition,  calves  exposed  to  tick  infection  contract 
several  tick-borne  diseases  during  early  life,  resulting  in 
lowered  vitality  and  pathological  changes  in  the  intestines  and 
other  organs  which  favour  the  setting  up  of  intestinal  bacterial 
infections. 


BOVINE  LYMPHANGITIS. 

This  is  a  chronic  disease  of  cattle  characterised  by  purulent 
inflammation  of  the  superficial  lymph  glands  and  lymphatic 
vessels. 

Bovine  lymphangitis  does  not  appear  to  be  very  prevalent 
in  this  Colony. 

Cause. 

Investigations  into  the  etiology  of  the  disease  in  Kenya 
Colony  showed  that  the  causal  agent  is  a  streptothrix  similar 
to  that  described  by  Nocard  in  1888  as  Streptothrix  farci- 
minosis. 

The  term  “  streptothricosis  ”  is  usually  applied  to  diseases 
produced  by  fungi  which  microscopically  show  thread-like 
filaments  undergoing  true  branching  and  which  propagate  by 
division  as  well  as  spore  formation. 

Mode  of  Infection. 

Under  natural  conditions  the  virus  probably  gains  entrance 
through  wounds  which  originate  from  various  causes ;  the 
lesions  of  the  skin  caused  by  bites  of  ticks  belong  to  the 
genus  Amblyomma  and  Hyalomma  are  considered  to  be  in 
some  cases  the  starting  point  of  infection. 

Symptoms. 

The  lesions  chiefly  occur  on  one  of  the  limbs,  but  they 
may  occur  in  other  parts  of  the  body,  e.g.  the  head  and  neck, 
mammary  glands  and  lungs.  They  usually  start  from  a  small 
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sore  and  extend  along  the  course  of  (lie  lymphatic  vessel, 
which  appears  as  a  cord-like  swelling;  small  nodules  appear 
along  the  lymphatic  vessels;  these  may  subsequently  become 
soft,  and  on  incision  are  found  to  contain  a  white  cheesy-like 
purulent  material,  or  if  connective  tissue  formation  occurs, 
the  nodules  become  hard  and  firm  with  sometimes  a  caseating 
centre;  the  involved  lymph  glands  become  enlarged  and  ap¬ 
pear  as  linn  swellings  with  usually  a  suppurating  centre.  The 
course  of  the  disease  is  slow  and  it  may  be  many  months 
before  the  animal  commences  to  lose  much  condition.  Eventu¬ 
ally,  weakness  and  emaciation  set  in,  apparently  from  the 
absorption  of  the  toxins  which  are  formed  by  the  organism, 
and  death  occurs  from  cachexia. 

Treatment. 

Excision  of  the  tumours  and  cauterisation  of  the  surround¬ 
ing  tissue  may  be  of  assistance  in  the  early  stage,  when  the 
disease  process  is  localised,  but  as  a  rule  recurrences  occur. 
Usually  treatment  is  not  hopeful. 

Prevention. 

As  a  preventive  measure,  dipping  in  an  arsenical  dipping 
fluid,  particularly  with  a  view  to  the  destruction  of  adult 
A  mbhjomina  and  Hynlonnna  ticks,  is  indicated. 

Slaughter  of  affected  animals,  burning  of  the  carcass,  and 
disinfection  of  sheds  occupied  by  infected  cattle,  should  be 
carried  out  to  prevent  spread  of  infection. 

STBEPTOTHRICOSIS. 

I  his  disease  has  been  observed  in  cattle,  horses  and  sheep. 

Cause. 

The  causal  organism,  called  a  “  streptothrix,”  lives 
naturally  in  the  soil,  from  whence  it  is  transmitted  to  the 
skin  ol  animals  by  some  agent  or  agents  as  yet  undetermined, 
or  the  starting  point  of  infection  is  lesions  caused  in  the  skin 
bv  tick-bites. 

1  NcniATiON  Period. 

No  definite  information  is  available  on  this  point,  though 
it  is  surmised  that  the  period  is  a  lengthy  one. 

Symptoms. 

In  cattle,  most  cases  have  been  observed  in  adults,  both. 
P'.nr  and  well-conditioned  alike.  The  most  common  site  for 
the  first,  appearance  ol  the  disease  is  on  the  trunk  and  usually 
on  the  back,  head  and  neck.  The  limbs,  as  a  rule,  remain 
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unaffected.  The  first  symptom  is  the  development  of  a  small 
elevated  point  of  the  epidermis,  which  usually  escapes  detec¬ 
tion  until  other  similar  points  arise  in  close  proximity.  These 
points,  at  first  isolated  and  few  in  number,  gradually  coalesce 
and  extend  over  large  areas  of  the  skin,  and  in  extreme  cases 
cover  the  whole  hide  from  head  to  tail.  On  removing  the 
crusts  of  these  lesions,  the  underlying  surface  will  show  a 
number  of  projections  which  lit  into  corresponding  depressions 
of  the  crusts.  The  duration  of  the  symptoms  extends  over  a 
lengthy  period  as  a  rule. 


Treatment. 

In  equines,  a  cure  has  been  effected  by  removal  of  the 
crusts  with  a  curry  comb  and  a  three  per  cent  copper  sulphate 
well  rubbed  into  the  skin  daily  after  removal  of  the  crusts. 
Treatment  should  extend  over  a  period  of  several  weeks. 
Except  in  the  case  of  valuable  animals,  treatment  is  not 
recommended. 

In  cattle,  dipping  seems  to  be  successful  in  some  cases. 
As  a  cur  five,  and  in  preventing  the  spread  of  the  disease  in 
t  latte  case,  the  beneficial  effects  of  dipping  are  probably 
due  to  the  animals  being  kept  more  or  less  free  of  ticks. 

Differential  Diagnosis. 

This  condition  is  readily  distinguishable  from  mange  by 
the  elevated  and  isolated  appearance  of  the  crusts,  and  by 
microscopic  examination  of  the  lesions. 

HEART  WATER . 

Bulletin  No.  25/1928  deals  fully  with  heartwater  and  may 
be  obtained  on  application  from  the  Chief  Veterinary  Research 
Officer,  R.O.  Kabete.  1'he  disease  is  thus  only  briefly  dealt 
with  hereunder. 

Heartwater  is  a  disease  occurring  in  cattle,  sheep  and  goats 
a  1  is  transmitted  by  a  tick.  On  the  basis  of  our  present 
k  owledge,  it  is  one  of  a  group  of  diseases  occurring  in  man 
and  animals  to  which  the  name  rickettsia  has  been  given,  and 
in  which  small  bacterium-like  intercellular  organisms  are 
found  in  various  organs. 

Heartwater  in  cattle,  sheep  and  goats  is  scientific. i!!v 
known  as  Rickettsia  ruminant  in  in .  The  goat  is  most  suscep¬ 
tible,  then  sheep;  cattle  are  less  susceptible  than  sheep.  The 
Persian  sheep,  although  susceptible,  appears  to  have  some 
resistance. 
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The  disease  is  known  to  be  fairly  prevalent  on  areas  where 
the  ticks  which  are  responsible  for  heartwater  transmission 
breed  freely  ;  the  class  of  animal  amongst  which  losses  are  most 
severe  is  that  born  and  reared  on  non-infected  grazing  and 
removed  to  a  heartwater  infected  area;  in  such  the  mortality 
in  cattle  may  amount  to  at  least  20  per  cent ;  in  sheep  and  goats 
the  losses  may  be  still  greater,  viz.  50  per  cent  to  80  per 
cent. 

T  RA  N  S  ,M  ITT  I X  G  TlC  K  S . 

Two  species  of  ticks  belonging  to  the  genus  amblyomma, 
viz.  A.  hcbrrum  and  A.  varicgatum,  are  known  to  transmit 
heartwater.  The  adults  of  each  species  have  characteristic 
colourings  on  the  scutum. 


Incubation  Period. 

After  natural  infection,  is  about  eleven  to  eighteen  days. 
After  inoculation  the  average  period  is  about  nine  days. 


Symptoms. 

General  speaking  the  symptoms  are  more  pronounced  in 
sheep  and  goats  than  in  cattle. 

One  of  the  commonest  is  a  high  temperature ;  about 
eleven  to  eighteen  days  after  the  bite  of  an  infected  tick  a 
temperature  reaction  sets  in.  There  is  usually  a  sharp  rise  to 
105°  F.  or  higher.  The  rise  of  temperature  may  be  the 
only  symptom  and  the  animal  suddenly  dies  although  seemingly 
quiet  healthy ;  usually  the  temperature  keeps  on  rising  (in 
fatal  cases  it  usually  drops  to  sub-normal  before  death)  the 
respirations  become  accelerated,  the  animal  appears  dull,  and 
although  rumination  ceases  the  animal  will  generally  feed  a 
little  up  to  shortly  before  death. 

Diarrhoea  may  set  in  and  faeces  and  urine  be  passed  at 
frequent  intervals. 

Tn  some  cases  nervous  symptoms  which  manifest  them¬ 
selves  in  different  ways  appear,  viz  : — 

(1)  A  constant  movement  of  lower  jaw  and  tongue. 

(2)  Muscular  twitchings. 

(2)  Vertigo.  The  animal  turns  round  in  circles  and  even¬ 
tually  drops  in  a  fit.  These  fits  disappear  and  recur, 
particularly  if  the  animal  is  driven  or  hustled. 

(4)  Squinting. 
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Amblyomma  rariegatum. 

(male ) 

All  dark  areas  are  black, 
the  light  areas  are  reddish* 
yellow  bordered  with  green. 
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(5)  Coma.  The  animal  lies  on  its  side  outstretched  and 
remains  in  this  position  for  a  day  or  more. 

In  cattle  the  temperature  reaction  corresponds  with  that 
observed  in  sheep  and  goats.  The  nervous  symptoms  are 
especially  characterised;  these  vary,  e.g.  there  may  he  a 
certain  amount  of  stiffness  in  all  four  limbs,  muscular  twitch- 
ings,  squinting,  violent  twitchings  of  the  eyelids,  inco-ordina¬ 
tion  of  movements  and  turning  in  a  circle. 

Post-mortem  Appearances. 

The  name  heartwater  suggests  a  characteristic  condition, 
viz.  the  presence  of  fluid  in  the  heart  sac. 

Although  this  is  more  constantly  met  with  in  sheep  and 
goats  than  in  cattle,  it  is  not  constantly  found  in  either  (in) 
cattle  the  fluid  is  more  commonly  found  in  the  chest  cavity 
than  in  the  heart  sac) ;  the  heart  sac  contains  a  variable  amount 
of  clear  yellowish  or  sometimes  blood-stained  liquid,  which 
coagulates  on  exposure  to  the  air.  It  must  be  pointed  out  that 
fluid  in  the  heart  sac  does  not  necessarily  signify  death  from 
heartwater,  as  fluid  is  more  or  less  common  in  worm-infected 
sheep  and  goats,  but  here  it  is  usual  to  find  the  animal  in  poor 
condition. 

The  chest  cavity  may  contain  a  variable  quantity  of  straw- 
coloured  or  blood-stained  fluid  which  coagulates  on  exposure ; 
on  incising  the  lung  in  some  instances  a  good  deal  of  frothy 
fluid  escapes  from  the  cut  surface  and  it  is  not  unusual  to  find 
in  such  cases  froth  in  the  bronchi  and  wind-pipe  and  at  the 
nostrils  and  the  interlobular  tissue  of  the  lung  infiltrated  with 
a  straw-coloured  fluid,  particularly  at  the  lower  part  of  the 
lobes;  the  lining  membrane  of  the  inside  of  the  wind-pipe 
often  shows  haomorrhages ;  on  the  outside  of  the  heart 
haemorrhages  in  the  form  of  small  reddish  points  about  the  size 
of  a  pin-head  or  larger  are  often  present  and  on  the  membrane 
which  lines  the  cavities  of  the  heart,  it  is  usual  to  find 
haemorrhages  in  the  form  of  reddish  stripes  or  patches. 

The  spleen  is  usually  enlarged  and  the  pulp  soft  and  dark 
in  colour. 

The  liver  is  usually  congested  and  the  gall-bladder  dis¬ 
tended  with  bile. 

The  kidneys  are  usually  congested. 

The  mucous  membrance  of  the  fourth  stomach  may  show 
reddish  inflammatory  patches  and  that  of  (he  intestines 
reddish  patches  or  stripes. 


In  cattle  the  port-mortem  appearances  are  usually  less 
characteristic,  the  lesions  sometimes  being  chiefly  confined  to 
the  fourth  stomach  and  intestines.  In  such  mucous  membrane 
of  the  stomach  shows  reddish  patches  and  that  of  the  intes¬ 
tines  reddish  patches  or  stripes  and  pin-point  haemorrhages; 
the  haemorrhagic  nature  of  the  inflammation  in  the  fourth 
stomach  and  intestines  may  he  so  pronounced  that  poisoning 
by  an  irritant  poison  such  as  arsenic  or  a  vegetable  poison  may 
be  suspected. 


Diagnosis. 

Although  the  symptoms  and  post-mortem  appearances  may 
be  characteristic  it  is  desirable  to  establish  the  diagnosis  by 
laboratory  methods;  this  can  be  confirmed  with  some  certainty 
by  microscopical  examination  of  stained  sections  of  the  brain, 
kidneys  or  spleen  provided  the  material  is  collected,  preferably, 
during  the  temperature  reaction ;  failing  this,  immediately 
before  or  after  death. 

The  rickettsia  of  heartwater  are  more  commonly  found  in 
the  above-mentioned  organs,  but  their  presence  and  the  organs 
in  which  they  occur  is  related  to  the  temperature  reaction. 

They  are  usually  to  be  found  on  the  second  or  third  day 
of  the  temperature  reaction  in  the  above-mentioned  organs, 
but  difficult  to  demonstrate  a  few  hours  after  death. 

When  obtaining  material  for  despatch  to  the  laboratory, 
small  pieces  of  brain,  kidneys  or  spleen  about  two  inches 
square  should  be  collected,  preferably  during  the  temperature 
reaction,  failing  this  before  or  after  death,  and  immediately 
after  collection  placed  in  formalin  solution,  a  supply  of  which 
can  he  obtained  from  the  Veterinary  Research  Laboratory,  or 
the  District  Veterinary  Officer,  and  forwarded  in  the  formalin 
solution. 

Another  method  of  making  a  diagnosis  is  by  inoculating 
a  susceptible  sheep  or  goat  with  blood  of  the  suspected  affected 
animal.  The  incubative  period  of  heartwater  from  blood 
inoculation  varies  from  about  three  days  or  rather  less  to  about 
nine  days,  consequently  the  employment  of  this  method  neces¬ 
sitates  a  delay  of  at  least  some  days;  moreover  the  blood  should 
be  collected  during  the  temperature  reaction  and  inoculated 
without  delay,  as  it  soon  loses  its  virulency  :  this  method  thus 
has  its  disadvantages. 


Disease  : 
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HEARTWATER  TEMPERATURE  REACTION— NATURAL  INFECTION. 
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Treatment. 

Medicinal  treatment  lias  so  far  proved  to  be  of  little  if 
any  assistance.  Affected  animals  should  he  isolated  and  left 
undisturbed  and  kept  in  a  cool  place  sheltered  from  the  sun 
and  rain. 

Preventive  Measures. 

At  the  present  stage  of  our  knowledge,  dipping  and  hand¬ 
dressing  for  the  eradication  of  heartwater  ticks  offers  the  best 
means  of  combating  this  disease.  These  measures  are  fully 
dealt  with  in  Departmental  Bulletin  No.  25/1928  on  Heart- 
water. 


TRYPANOSOMIASIS  OR  “  FLY  DISEASE 


Afost  of  our  domestic  animals  are  susceptible  to  this  disease 
as  well  as  numerous  species  of  game.  It  is  not  enzootic  in 
in  the  highlands  of  the  Colony,  but  sjioradic  outbreaks  occur 
fiom  time  to  time.  It  is  sometimes  difficult  to  trace  the  source 
of  these  epizootics,  but  two  known  sources  are  often  in 
threatening  proximity,  viz.  infected  game  and  cattle  imported 
from  areas  where  the  disease  is  enzootic. 


Cause. 

The  causal  organism,  called  a  trypanosome,  infects  the 
blood-stream  and  organs  of  affected  animals. 

Mode  of  Transmission. 

I  he  transmission  of  the  disease  from  an  infected  to  a 
healthy  animal  is  effected  naturally  through  the  agency  of 
blood-sucking  flies.  The  transmission  may  be  either  direct 
(mechanical)  or  indirect  (cyclical),  that  is  to  say,  in  direct 
transmission  the  infection  is  sucked  by  the  fly  from  one  animal 
and  immediately  or  very  soon  afterwards  injected  by  the  fly 
into  another  animal.  It  is  considered  that  most  of  the  common 
blood-sucking  flies  are  capable  of  so  transmitting  the  disease. 
On  the  other  hand,  in  indirect  transmission  the  tsetse  fly  only 
is  incriminated.  This  fly,  of  which  there  are  many  species, 
lives,  as  a  rule,  in  well-defined  areas  called  “  fly-belts,”  which, 
as  far  as  we  know,  are  non-existent  in  the  upper  highlands  of 
East  Africa,  though  our  knowledge  in  this  respect  is  not  very 
complete. 

Incubation  Period. 

11 ) is  varies  according  to  the  type  of  trypanosome  which 
infects  the  animal.  It  should  be  noted  that  there  are  many 
different  types  of  trypanosomes,  each  of  which  varies  from  the 
others  in  many  characteristics,  e.g.  in  incubation  period, 
symptoms  produced,  classes  of  animals  most  susceptible,  etc. 
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Symptoms. 

In  view  of  the  above,  it  will  he  seen  that  there  are  no 
symptoms  which  can  lie  regarded  as  typical  for  the  disease  as  a 
whole,  hut  one  constant  sign  in  most  forms  is  rapid  emaciation 
and  weakness.  It  is  not  advisable  to  define  each  group  of 
symptoms  in  this  pamphlet,  as  by  doing  so,  the  lay  reader  may 
only  be  led  to  confusion. 

Post-Mortem  Lesions. 

These  again  vary  according  to  the  type  of  the  infecting 
trypanosome,  but  in  some  cases  the  one  and  only  fairly  con¬ 
stant  change  is  the  enlargement  of  the  spleen  which  may  or 
may  not  be  accompanied  by  an  emaciated  carcass. 

Treatment. 

Curative  treatment  is  not  recommended.  Affected  animals 
should  he  slaughtered  at  once  and  suspects  kept  strictly  under 
observation  until  diagnosis  is  established. 


B.-  DISEASES  OF  EQUINES. 

HORSE-SICKNESS. 

This  disease  is  usually  seasonal ;  it  is  most  commonly  met 
with  during  and  immediately  after  the  rainy  months.  It 
occurs  most  frequently  in  low-lying  moist  localities. 

Donkeys  appear  to  be  immune;  the  Somali  or  native  mule 
has  a  high  degree  of  natural  resistance,  while  the  Somali  pony 
is  more  rarely  attacked  than  the  country-bred  or  imported 
horse. 

Cause. 

The  causal  agent  is  an  ultra-visible  virus  which  is  generally 
considered  to  be  transmitted  by  a  winged  insect. 

Incubation  Period. 

The  disease  usually  develops  after  a  period  of  incubation 
varying  from  six  to  eight  days. 

Sym  ptoms. 

Two  forms  of  the  disease  are  known,  viz.  (a)  the  acute, 
and  (b)  the  sub-acute ;  the  former  being  known  in  South 
Africa  as  dunkop  and  the  latter  as  dikkop. 

In  the  acute  form  the  temperature  rises  rapidly  to  106° 
E.  or  over.  The  animal  may  show  only  slight  signs  of  dull¬ 
ness  and  retains  its  normal  appetite  for  a  few  days.  At  the 


height  of  the  disease,  however,  the  animal  is  exceedingly  feeble, 
the  pulse  quickened,  the  heart  throbbing,  the  breathing 
accelerated  and  laboured.  In  a  very  small  percentage  of  cases 
improvement  and  subsequent  recovery  takes  place  in  the  course 
of  the  second  week.  In  most  cases,  however,  a  short  time 
before  death  oedema  of  the  lungs  develops,  the  breathing 
becomes  more  laboured  and  large  quantities  of  yellowish  white 
foam  flows  from  the  nostrils.  Death  is  generally  sudden  and 
often  preceded  by  symptoms  resembling  those  of  colic. 
Should  the  horse  be  made  to  exert  itself  during  the  course  of 
the  disease  he  may  drop  dead. 

In  the  sub-acute  form  horse-sickness  develops  much  more 
slowly.  At  the  height  of  fever  or  possibly  later  the  depressions 
above  the  eye  become  puffed  ;  the  eyelids  may  also  swell  and 
become  everted,  or  in  some  cases  the  whole  head  may  appear 
swollen  and  the  lips  hang  loosely  from  the  mouth.  Swellings 
may  also  be  noted  on  the  chest,  abdomen,  and  legs.  (Note. — 
All  these  swellings  are  soft  to  the  touch.)  In  the  meantime, 
weakness  develops  and  the  animal  appears  very  sluggish  ;  in  a 
number  of  cases,  however,  a  recovery  is  made. 

Post-Mortem  Lesions. 

1  lie  lesions  vary  according  to  the  type  the  disease  assumes. 

In  acute  cases  the  most  marked  changes  are  found  in  the 
lungs  and  digestive  tract.  The  lungs,  as  a  rule,  fill  the  whole 
chest  cavity,  they  are  dark  in  appearance,  very  friable  and 
full  of  foam  (oedema).  In  addition  to  this  a  large  quantity 
of  straw-coloured  fluid  is  found  in  the  chest  cavity.  The  inner 
lining  of  the  stomach  and  intestines  reveal  varying  degrees  of 
inflammation  and  oedema.  The  spleen  is  swollen  ;  the  liver 
is  congested  and  numerous  haemorrhagic  points  are  seen  on 
the  surface  of  the  heart. 

In  the  sub-acute  form,  besides  the  oedematous  swellings  in 
the  regions  described  under  symptoms,  a  more  or  less  constant 
appearance  is  haemorrhages  on  the  lining  of  the  walls  of  the 
heart  cavities  and  frequently  also  on  the  outer  walls  of  the 
heart. 

Treatment. 

No  agent  has  yet  been  discovered  which  can  be  said  to 
have  any  specific  curative  effect  on  the  disease.  Many  people, 
however,  claim  successes  with  numerous  drugs  and  herbs,  but 
when  it  is  considered  that  a  fair  proportion  of  affected  animals 
recover  naturally  without  intervention,  it  is  not  difficult  to 
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realise  how  enthusiastic  quacks  and  others  may  be  deceived  m 
their  remedies.  Animals  reacting  to  horse-sickness  should  be 
kept  stabled  and  left  undisturbed. 

Preventive  Inoculation. 

Horse-sickness  serum  and  virus  is  prepared  at  Kabete 
for  the  immunisation,  under  veterinary  supervision,  of  horses 
and  mules.  The  method  employed  consists  of  the  intrajugular 
injection  of  serum  and  simultaneously  the  intrajugular  injection 
of  virus  followed  in  seventy-two  hours  by  another  intrajugular 
injection  of  serum  and  intrajugular  injection  of  virus.  Full 
particulars  of  the  method  are  obtainable  from  the  Chief 
Veterinary  Research  Officer,  Kabete. 

Immunised  animals  are  not  necessarily  absolutely  and 
completely  resistant  against  natural  re-infection,  but  where 
re-infection  does  occur,  the  course  of  the  disease  is  usually!- 
milder  and  the  percentage  of  losses  in  immunised  animals  is 
lower  in  comparison  with  non-immunised  animals. 

Note. — The  serum  itself  is  of  no  value  as  a  curative. 

Removal  of  equines  to  an  elevated  part  of  the  farm  before 
the  horse-sickness  season  sets  in  is  sometimes  resorted  to  as  a 
preventive  measure.  The  animals  should,  if  possible,  be  kept 
stabled  from  before  sunset  till  late  in  the  morning. 

With  a  view  to  keeping  the  stables  free  of  winged  insects 
if  non-insect-proof,  they  are  smoked  from  late  in  the  afternoon 
until  late  the  following  morning  by  burning  dry  ox  litter, 
moistened  with  paraffin,  in  paraffin  tins.  Another  method  of 
the  attacks  of  winged  insects  is  to  rub  the  body  of  the  animal 
when  stabled  with  paraffin  emulsion. 

Of  the  above-mentioned  preventive  methods,  preventive 
inoculation  offers  the  best  means  of  ensuring  against  severe 
losses  from  horse-sickness. 

Vaccination  with  treated  spleen  of  an  affected  horse  has 
been  investigated,  with  promising  results. 

BILIARY  FEVER  (PIROPLASMOSIS  OF  EQUINES). 

All  species  of  equines  are  susceptible  to  the  infection 
though  the  virulence  of  the  disease  varies  in  different  animals. 
Native-bred  equines  contract  the  disease  in  their  early  life  if 
exposed  to  infection  and  the  disease  runs  a  milder  course  than 
in  older  animals  which  are  brought  from  countries  where  the 
disease  does  not  occur,  to  infected  localities. 
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Cause. 

I\\o  species  of  parasites  are  known  to  lie  responsible, 
v'z  : — (1)  uttallia  cqui ;  (2)  Piroplasma  cuballi. 

These  may  he  distinguished  microscopically.  The  latter 
is  the  larger  parasite  and  is  somewhat  similar  to  the  redwater 
parasite  ( Babesia  bigemina)  of  cattle.  The  Nutallia  cqui  para¬ 
site  is  considerably  smaller  and  resembles  parasites  of  the 
genus  Theileria.  It  is  more  widely  distributed  than  Piro¬ 
plasma  caballi ;  both  have  been  found  to  occur  in  this  Colony. 
The  disease  caused  hy  N uttallia  cqui  is  more  severe  than  that 
due  to  Piroplasma  caballi  and  it  is  probably  less  amenable  to 
treatment.  In  either  case  infection  is  transmitted  by  infected 
ticks.  Th  red-legged  tick  ( Rliip .  evert  si )  acts  as  a  transmitter 
of  N uttallia  cqui.  The  tick  sucks  the  infection  from  an 
infected  or  recovered  animal,  and  in  another  stage  of  its  life 
is  capable  of  infecting  a  susceptible  animal.  The  organism 
multiplies  in  the  blood  and  organs  of  infected  equines  and  sets 
up  manifestations  of  the  disease.  Recovered  animals  are 
carriers  and  serve  as  a  source  of  infection  for  ticks. 

Incubative  Period. 

N uttallia  equi. — After  artificial  inoculation,  varies  from 
seven  to  nine  days  ;  natural  infection  about  three  weeks. 

Symptoms. 

The  temperature  varies  in  the  different  types.  In 
N uttallia  equi,  the  fever  curve  is  of  the  intermittent  or  recur¬ 
rent  type,  whereas  in  Piroplasma  caballi  it  is  of  the  continuous 
type. 

The  first  visible  sign  is  a  pale-yellow  colouration  of  the 
mucous  membrane  of  the  eyes  and  mouth  ;  the  intensity  of  this 
colouration  is  in  proportion  to  the  severity  of  the  infection.  In 
severe  cases  small  points  of  hremorrhage  occur  later  in  the  eye 
membrane,  and  at  the  same  time  dullness  is  evident.  The 
appetite  is  small,  while  thirst  is  increased.  At  first,  or 
throughout  the  entire  course,  there  is  marked  constipation,  but 
in  the  later  stages  of  some  cases  diarrhoea  sets  in  and  colicky 
pains  arise.  Urine  is  passed  in  large  quantities  and  is  reddish- 
brown  in  colour.  Emaciation  ensues  and  the  limbs  swell.  In 
some  cases  death  usually  occurs  in  from  four  to  five  days  or 
earlier  from  the  beginning  of  the  symptoms,  while  in  a  pro¬ 
tracted  case  the  disease  lasts  from  three  to  four  weeks  or  even 
longer. 
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Post-Mortem  Lesions. 

The  outstanding  lesion  is  I  lie  marked  jaundice  or  yellow 
colouration  of  all  tissues  and  internal  organs.  The  spleen  is 
swollen,  and  haemorrhages  are  seen  on  the  heart  and  other 
organs.  Reddish  coloured  urine  may  be  found  in  the  bladder 
and  the  intestines  are  sometimes  inflamed.  Lungs  are 
oedematous,  sometimes  yellowish  or  amber-coloured  fluid  is 
present  in  the  chest  cavity  and  heart  sac.  General  aniemia  is 
present  in  protracted  cases. 

Treatment. 

Numerous  recipes  are  in  vogue  as  curatives,  but  it  is 
extremely  doubtful  if  any  of  them  has  a  specific  effect  in 
destroying  the  causal  organism.  Trypanblue  injected  under 
the  skin  as  in  redwater  of  cattle  (Pirn plasma  caballi  appears 
to  be  more  amenable  to  treatment  with  trypanblue) ;  large 
doses  of  quinine  and  other  drugs  have  found  favour  with  some 
clinicians,  but  whatever  treatment  is  undertaken,  careful 
nursing  and  attention  to  the  state  of  the  bowels  are  the 
first  essentials.  Recovery  from  the  disease  generally  means 
immunity,  but  breakdowns  during  other  infections,  e.g.  horse- 
sickness,  etc.,  may  occur. 

Preventive  Inoculation  (Immunisation). 

Has  been  carried  out  in  some  countries.  The  immunisa¬ 
tion  of  horses  imported  from  countries  where  the  disease  did 
not  occur,  with  1  c.c.  of  blood  of  artificially  infected  donkey 
colts  was  employed  in  South  Africa  with  fairly  satisfactory 
results. 

In  other  parts,  blood  taken  from  young  horses  recovered 
from  the  disease  has  been  used  for  preventive  inoculation. 

LYMPHANGITIS’  OF  EQU1NES. 

In  this  Colony  two  separate  diseases  commonly  known  as 
lymphangitis  are  met  with.  The  one,  viz.  ulcerative  lym¬ 
phangitis,  is  the  more  prevalent,  and  chiefly  affects  horses; 
less  often  mules.  It  is  doubtful  if  the  donkey  contracts  it 
naturally.  The  other,  viz.  epizootic  lymphangitis,  which  is 
nowadays  not  prevalent,  affects  both  horses  and  mules,  and 
rarely  the  donkey. 

The  two  diseases  are  etiologically  distinct  but  clinically 
the  one  is  sometimes  confused  with  the  other;  in  exceptional 
cases  both  infections  have  been  found  to  co-exist.  It  is  advis¬ 
able  to  confirm,  or  otherwise,  the  clinical  diagnosis  by  micro¬ 
scopical  examination  of  pus  smears. 
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Ulcerative  Lymphangitis. 


iliis  is  a  chronic  contagious  disease  in  which 
progressive  inflammation  of  the  lymph  vessels  with 
to  the  formation  of  ulcers. 


there  is  a 

a  tendency 

«/ 


Cause. 

The  responsible  microbe,  viz.  the  bacillus  of  Preisz  nocard, 
escapes  from  the  suppurating  ulcers  and  exists  as  a  saprophyte 
in  the  soil  from  whence  it  gains  entrance  to  the  animal’s 
body  through  wounds  of  the  skin  produced  by  various  causes, 
e.g.  harness  and  saddlery,  injuries  of  the  legs  caused  by  the 
foot  coming  in  contact  with  the  opposite  leg  during  progression 
commonly  known  as  brushing,  kicks,  etc.  ;  the  wound  of  the 
skin  caused  by  bites  of  ticks,  particularly  by  amblyomma  and 
hyalomma  ticks,  are  generally  considered  to  be  the  starting- 
point  of  infection. 

Symptoms. 

The  foi mation  of  a  pus-containing  swelling  or  abscess  on 
any  part  of  the  body  should  arouse  suspicion.  A  common  site 
for  the  disease  to  develop  is  on  the  hind  limbs ;  with  antiseptic 
treatment  the  suppurating  sores  heal,  but  new  ulcers  occur  in 
the  adjoining  affected  tissue  or  even  in  distant  parts  of  the 
body.  Should  the  infection  confine  itself  to  the  legs  they 
become  thickened  with  new  abscesses  forming  from  time  to 
time  and  permanent  thickening  of  the  affected  leg  results. 

In  cases  where  the  hind  limbs  are  affected  it  is  common 
to  find  in  females  the  mammary  gland  involved  and  in  males 
the  prepuce. 

Post-mortem  Lesions. 

Besides  the  lesions  described  above,  internal  abscesses  are 
sometimes  found  in  one  or  both  kidneys  and  more  rarelv  in 
the  lung.  J 

Treatment. 

^  arious  medicinal  agents  and  vaccines  have  been  used  for 
the  curative  treatment  of  the  disease;  in  addition  the  value  of 
surgical  treatment  such  as  excision  of  nodules,  cauterisation  of 
the  ulcers,  firing  of  the  affected  tissues  with  a  hot  iron  and 
subsequent  application  of  a  biniodide  of  mercury  blister  has 
been  investigated.  None  of  these  have  proved  to  he  a  specific. 
Biniodide  of  mercury  blister  (one  of  biniodide  of  mercury  to 
eight  of  vaseline  01  lard)  causes  quick  healing"  of  the  ulcers  and 
prevents  the  escape  of  pus  containing  the  bacilli  of  ulcerative 
lymphangitis.  A  vaccine  is  issued  for  experimental  use  only 
(see  directions  for  use  below).  In  some  cases  the  disease  would 
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appear  to  be  arrested  by  treatment,  but  recurrences  usually 
occur.  In  animals  kept  stabled  and  well  fed  beneficial  results 
follow  but  as  a  rule  these  are  only  temporary  and  recurrences 
are  likely  to  occur.  The  serum  of  horses  hyperimmunised 
with  killed  cultures,  or  the  serum  of  recovered  horses  has  no 
curative  effects.  Generally  speaking,  treatment  is  not  hopeful ; 
in  cases  where  there  is  chronic  thickening  of  the  let?  the 
affected  animal  is  often  practically  unworkable  owing  to  lame¬ 
ness. 


Prevention. 

Since  the  organism  gains  entrance  through  lesions  of  the 
skin  produced  by  various  causes,  it  is  recommended  that  such 
be  dressed  with  an  antiseptic  such  as  tincture  of  iodine  or 
lysol  '2  per  cent.  Particular  attention  should  also  be  given  to 
the  disinfection  of  saddlery,  harness,  body-brushes  and  curry¬ 
combs  used  on  infected  animals.  In  animals  which  are 
running  on  tick-infested  grazing,  dipping  reduces  the  lesions 
of  the  skin  caused  by  tick  bites.  Amblyomma  and  hyalomma 
ticks  in  particular  cause  ulcerating  sores,  more  particularly  the 
adults. 


It  is  recommended  that  infected  equines  be  not  kept  in 
the  stables  which  are  used  for  clean  animals,  since  the  pus 
from  ulcers  contains  the  causal  organism  of  ulcerative 
lymphangitis. 


Directions  for  the  Use  of  Ulcerative  Lymphangitis  Vaccine. 
Note. — This  vaccine  is  issued  for  experimental  use  only. 


I.  For  this  inoculation  a  series  of  weekly  injections  is 
necessary  and  care  must  be  taken  to  ensure  regular  intervals 
of  time  between  each  injection. 


The  doses  are  as  follows  : — 
First  week 
Second  week 
Third  week 
Fourth  week 
Firth  week 
Sixth  week 
Seventh  week 
Eighth  week 
Ninth  week 
Tenth  week 
Eleventh  week 
Twelfth  week 
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2.  L lie  injection  is  made  with  a  sterile  syringe  (needles 
and  syringe  being  sterilized  by  boiling  in  water  for  five  to  ten 
minutes),  into  the  tissues  beneath  the  skin  on  the  side  of  the 
neck.  1  be  hair  should  be  clipped  from  the  site  of  inoculation 
and  the  part  thoroughly  cleaned  by  washing  with  a  suitable 
antiseptic,  e.g.  ‘2  per  cent  lysol  or  carbolic  solution.  The 
injection  should  be  made  on  alternate  sides  of  the  neck  each 
week. 

3.  This  vaccine  could  be  tried  in  recently  affected 
animals.  It  is  not  considered  to  be  of  much  benefit  in 
reducing  chronic  cellulitis  or  other  old-standing  lesions  result¬ 
ing  from  prolonged  action  of  the  causal  organism  of  the  disease. 

4.  If  any  extension  of  the  disease  appears  after  six 
injections,  treatment  should  be  suspended  for  a  month,  and 
recommenced  with  small  doses. 

5.  Pus  smears  from  the  lesions  should  be  forwarded 
periodically  for  diagnosis,  in  order  to  eliminate  other  bacterial 
infection. 

6.  During  treatment  animals  should  receive  tlieir  usual 
rations  and  full  exercise  or  light  work. 

Epizootic  Lymphangitis. 

Epizootic  lymphangitis  is  a  chronic  disease  of  equines, 
■characterised  by  purulent  inflammation  of  the  lymph  vessels 
and  their  associated  lymph  glands. 

Cause. 

Ihis  is  an  organism  scientifically  known  as  cryptococcus 
Jarciminosus  which  shows  some  of  the  characters  common  to 
the  yeast  fungus.  The  organism  can  be  detected  microscopi¬ 
cally  in  the  pus  smears  of  affected  animals.  It  can  live  as  a 
saprophyte  in  the  soil  from  whence  it  gains  entrance  to  thfl 
body  through  lesions  of  the  skin  produced  by  various  causes. 

Symptoms. 

The  incubation  period  recorded  by  various  workers  varies 
considerably,  viz.  from  fifteen  days  to  120  days,  and  even 
longer;  the  average  incubation  period  is  usually  several  weeks. 
In  the  early  stages,  it  is  in  some  cases  difficult  for  an  in¬ 
experienced  observer  to  distinguish  between  epizootic  and 
ulcerative  lymphangitis.  There  are  however  apparent  distinc¬ 
tions,  e.g.  in  epizootic  lymphangitis  the  disease  spreads  along 
the  course  of  the  lymphatics  to  the  nearest  lymph  glands 
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causing  the  lymph  vessels  to  stand  out  m  the  form  of  hard 
cord-like  lines  interrupted  at  various  points  by  abscesses.  The 
lymphatic  glands  increase  in  size  and  suppurate. 

Lesions  may  appear  on  any  part  of  the  body  but  the 
following  are  the  commoner  sites,  viz.  (1)  the  head  or  neck, 
in  which  case  the  eye,  nose  and  the  glands  under  the  lower 
jaw  are  most  frequently  involved ;  (2)  the  extremities, 

especially  the  forelegs,  as  well  as  the  back,  withers  and  sides 
of  the  chest  and  glands  in  front  of  the  chest ;  (3)  inside  the 
thighs  often  involving  the  mammary  gland  in  females  and 
prepuce  and  scrotum  in  males.  In  the  depth  of  the  ulcers 
there  develop  pale-red  bleeding  granulations,  the  ulcers  dis¬ 
charge  a  purulent  or  serous  fluid,  a  hard  swelling  may  appear 
in  the  immediately  surrounding  tissue,  and  nodules  which  later 
change  into  abscesses  appear.  Sometimes  the  ulcers  heal  but 
a  hard  nodule,  which  may  reach  the  size  of  a  pigeon’s  egg, 
appears  which  may  later  turn  into  an  abscess ;  the  ulcers  are 
sometimes  cup  or  mushroom  shaped.  In  advanced  cases  there 
is  usually  a  thickening  of  the  surrounding  connective  tissue 
resulting  in  permanent  thickening  particularly  marked  in  the 
extremities. 

The  above-described  changes  may  not  for  a  long  time 
affect  the  general  condition  of  the  animal,  but  in  very  pro¬ 
nounced  cases  there  is  emaciation  and  finally  death. 

Course. 

Although  the  course  is  always  chronic,  in  some  instances; 
the  lesions  remain  localised  ;  in  other  cases  they  continue  to 
extend  for  some  considerable  time  during  which  the  disease 
processes  appear  to  subside  and  recur. 

The  mortality  varies  widely.  Some  observers  record  this 
to  amount  to  10  per  cent,  others  25  per  cent,  others  up  to  50 
per  cent. 

Treatment. 

Various  remedies  have  been  tried  for  the  curative  treat¬ 
ment  of  epizootic  lymphangitis,  but  so  far  there  is  no  known 
specific.  Intravenous  injection  of  biniodide  of  mercury  dis¬ 
solved  in  potassium  iodide  solution  has  been  found  of  assistance 
by  some  workers  when  the  disease  is  not  too  far  advanced,  but 
treatment  is  as  a  rule  not  hopeful.  Satisfactory  results  are 
claimed  by  some  workers  from  weekly-increasing  doses  of  killed 
cultures  of  the  causal  organism  particularly  if  accompanied  by 
local  surgical  treatment.  Others  report  a  fairly  large  percen¬ 
tage  of  recoveries  following  the  daily  subcutaneous  injection 


of  JO  to  20  c.c.  or  after  100  c.c.  of  serum  intravenously  of  a. 
convalescent  animal.  Others  claim  beneficial  treatment  with 
the  serum  of  affected  horses,  10  c.c.  subcutaneously  daily  for 
ten  days.  The  serum  of  hyperimmunised  horses,  according  to 
some,  is  considered  especially  effective. 

Prevention  consists  in  the  isolation  of  infected  animals, 
destruction  of  seriously  affected  animals,  treatment  of  slightly 
infected  cases  could  be  carried  out,  and  thorough  disinfection 
of  the  stables.  Daily  examination  of  equines  exposed  to- 
infection  and  treatment  of  wounds  of  the  skin  with  antiseptic. 


C.— DISEASES  OF  SHEEP. 

BLUETONGUE. 

This  is  a  disease  of  sheep  principally  affecting  the  mem¬ 
branes  of  the  mouth,  nose  and  intestines,  and  very  often 
accompanied  with  inflammation  of  the  feet.  It  is  most  pre¬ 
valent  in  wet  seasons,  and  occurs  more  often  in  low,  wet 
places  and  in  the  vicinity  of  rivers. 

Cause. 

This  is  an  ultra-visible  virus,  said  to  be  transmitted  by 
winged  insects  from  sick  to  healthy  animals. 

Incubation  Period. 

The  natural  incubation  period  has  not  been  definitely 
determined.  The  average  incubation  period  from  artificial 
infection  (inoculation)  averages  four  days. 

Symptoms. 

The  first  indication  is  a  rise  of  temperature.  Visible- 
symptoms  appear  a  few  days  later,  one  of  the  earliest  being  a 
peculiar  movement  of  the  tongue.  The  animal  appears  to 
lick  its  lips  at  intervals. 

A  watery  discharge  from  the  nose  and  sometimes  the 
eyes  appears  later.  This  becomes  thicker.  The  animal  feeds 
little,  loses  condition,  and  mostly  lies.  Examination  of  the 
mouth  shows  a  bluish  or  purplish  discoloration,  with  swelling 
of  the  lips  and  gunis  and  excoriations  of  the  lips.  Recovery 
may  take  place  at  this  stage,  though,  on  the  contrary,  further 
changes  may  occur,  viz.  the  appearance  of  sores  on  the  upper 
jaw  and  tongue,  a  thickened  saliva  is  retained  in  the  mouth 
and  hangs  from  the  lips,  producing  an  offensive  odour.  There 
is  usually  a  purulent  discharge  from  the  nose  ;  diarrhoea  may 
appear,  and  frequently  an  inflammation  of  the  feet  becomes 
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.apparent.  The  sick  animal  is  disinclined  to  move,  and  loss 
ol  condition  increases.  Sometimes  a  casting  of  the  wool 
occurs.  In  latal  cases,  death  usually  takes  place  in  from 
ten  to  seventeen  days  after  the  commencement  of  the 
temperature  reaction. 

Post-mortem  Appearances. 

When  death  occurs  in  the  acute  stage,  the  mouth  is  found 
principally  affected  and  shows  excoriations  of  the  lips  and 
gums  and  sloughing  of  the  epithelium  of  the  tongue.  Reddish 
patches  and  stripes  are  sometimes  found  in  the  first,  second 
and  third  stomachs.  The  fourth  stomach  may  be  swollen, 
with  reddish  stripes,  or  diffusely  red.  There  may  be  a  catarrh 
of  the  bowels.  Lungs  are  sometimes  oedematous,  with  foam 
in  the  wind-pipe.  Haemorrhages  are  more  or  less  constant 
under  the  lining  of  the  left  ventricle  and  on  the  outer  wall 
of  the  heart.  The  spleen  may  be  enlarged.  The  liver  is 
usually  congested  and  sometimes  yellowish.  The  kidneys  may 
be  oedematous. 

In  cases  of  long  standing  there  are  usually  lesions  of 
extreme  emaciation  and  paleness  of  the  carcass. 

Treatment. 

An  efficient  vaccine  is  prepared  which  acts  as  a  preven¬ 
tative  ;  curative  treatment  is  not  undertaken. 

It  is  recognised  that  removal  of  the  flock  from  wet  to  high 
dry  ground  and  kraaling  in  elevated  dry  places  checks  the 
spread  of  the  disease. 

Dipping  in  one  of  the  proprietary  tar-derivative  dips  is 
frequently  resorted  to  as  a  preventative. 

Instructions  for  Use  of  Bluetongue  Vaccine. 

The  Injection  of  Vaccine. 

1.  Before  commencing  to  inoculate,  the  syringe  must  be 
thoroughly  sterilized  ;  to  do  this,  place  some  cotton  wool  or 
cloth  in  the  bottom  of  a  clean  tin,  basin  or  pan,  and  half  fill 
this  with  water;  take  the  syringe  to  pieces,  unscrewing  the 
metal  cap  at  the  top  of  the  glass  barrel ;  place  on  top  of  the 
cotton  wool  in  the  pan  together  with  the  needle,  and  place 
the  pan  on  the  fire.  After  the  water  has  boiled  for  about  ten 
minutes,  take  the  syringe  out  and  screw  it  up,  and  fit  the  needle 
to  it.  The  greatest  care  must  be  taken  to  prevent  the  con¬ 
tamination  of  the  vaccine  or  the  syringe  bv  dust  or  other 
foreign  matter. 
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2.  Each  bottle  should  be  vigorously  shaken  immediately 
before  being  opened  in  order  to  break  up  the  clot  which 
sometime  forms  after  standing.  This  coagulation  does  not 
affect  the  action  of  the  vaccine  in  any  way.  Next  obtain  a 
clean  glass  tumbler  or  cup  and  wash  it  with  boiled  water; 
then  uncork  the  bottle  of  vaccine  and  pour  some  into  the 
cup  or  glass,  placing  a  clean  piece  of  paper  over  the  cup  or 
glass  so  that  it  extends  about  half  way  down  and  forms  a  cap. 
After  pouring  out  the  vaccine,  re-cork  the  bottle  immediately. 
Do  not  return  to  the  bottle  vaccine  which  has  been  poured 
into  the  cup  or  glass  or  which  may  be  left  over  after  inocula¬ 
tion.  Beware  of  dust  entering  the  vessels.  Once  a  bottle  has 
been  opened,  all  the  vaccine  should  be  used  the  same  day. 

3.  The  sheep  which  are  to  be  inoculated  should  be  taken 
out  of  the  kraal  and  prepared  for  the  operation  by  washing 
the  inside  surface  of  the  thigh  where  the  vaccine  is  to  be 
injected  with  an  antiseptic  solution  made  by  adding  one  and  a 
half  tablespoonfuls  of  Jeyes’  fluid  or  Little’s  dip  or  carbolic 
acid  to  one  whisky-bottleful  of  water.  The  operator’s  hands 
should  be  frequently  washed  in  the  same  solution. 

4.  The  syringe  should  then  be  filled  with  vaccine,  the 
needle  inserted  under  the  skin  inside  the  thigh  and  1  c.c.  of 
the  vaccine  injected.  The  animal  can  then  be  released,  but 
kept  separate  from  those  which  have  not  yet  been  vaccinated. 
The  needle  should  be  replaced  by  a  freshly  boiled  and  sterilized 
needle  after  five  sheep  have  been  inoculated.  A  little  un¬ 
easiness  will  be  shown  by  the  animal  after  inoculation,  but 
this  soon  passes  off.  The  syringe  should  be  carefully  washed 
and  wiped  dry  before  being  put  away  after  the  inoculation  of 
all  the  sheep  has  been  completed. 

Reaction. 

5.  The  fever  set  up  by  the  inoculation  reaches  its  highest 
point  about  nine  to  twelve  days  after,  and  it  lasts  for  a  few 
•days  more. 

Symptoms  can  be  noticed  about  this  time,  lasting  for  a 
few  days,  viz.  stiffness,  not  feeding,  discharge  from  nose, 
swollen  head.  The  mortality  from  vaccination  should  he  below 
one  per  cent.  Immunity  against  natural  attacks  of  bluetongue 
is  not  established  for  fifteen  days  after  inoculation.  Some 
loss  of  condition  may  be  expected  after  vaccination,  and  this 
may  he  more  pronounced  in  some  sheep  than  in  others. 
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'rime  of  I noculation. 

0.  Experience  lias  shown  that  the  best  immunity  is  ob¬ 
tained  when  the  operation  is  undertaken  just  before'the  rains 
which  mark  the  onset  of  the  hluetongue  season.  This  factor 
should  be  borne  in  mind  when  fixing  the  date  for  vaccination, 
always  providing  that  the  pasturage  is  good  or  that  convalescent 
sheep  are  specially  fed. 

Special  Warnings. 

i .  Ewes  in  lamb  must  not  be  inoculated.  Eambs  of  six 
weeks  to  six  months  of  age  should  receive  a  half-dose  of 
vaccine  ;  rams  should  not  he  castrated  whilst  undergoing  reac¬ 
tion.  nor  should  castrated  animals  be  inoculated  before  the 
wounds  caused  by  the  castration  have  completely  healed. 

8.  Sheep  undergoing  reaction  or  convalescence  should  not 
be  dipped. 

9.  When  a  farmer  has  no  experience  with  the  bluetongue 
inoculation  he  should  first  inoculate  a  small  flock  of  sheep, 
about  twenty  or  twenty-five,  before  he  inoculates  the  whole  lot, 
in  order  to  make  himself  familiar  with  what  he  has  to  expect. 
Ibis  is  particularly  advisable  under  conditions  where  the 
vaccine  is  used  for  the  first  time  in  a  new  district,  and  where 
no  experience  of  bluetongue  vaccination  is  obtainable. 

I  m  inanity . 

10.  Lhe  immunity  conferred  by  vaccination  is  not  abso¬ 
lute,  and  breakdowns  may  occur.  They  occur  to  a  lesser 
extent  in  flocks  vaccinated  shortly  before  the  outbreak  of 
bluetongue.  Sheep  should  he  inoculated  every  year. 

11.  In  case  of  outbreaks  of  bluetongue  amongst  non- 
vaccinated  flocks,  when  the  disease  is  rampant  inoculation 
should  be  resorted  to  with  the  object  of  saving  as  many 
animals  as  possible.  Experience  has  proved  that  it  will  assist 
in  preventing  the  disease  in  animals  not  visibly  affected. 

II  lien  and  liow  to  obtain  the  1  accinc. 

Id.  \  accinc  may  be  obtained  on  application  being  made 
to  the  (  hiei  \eterinary  Research  Officer,  at  the  Veterinary 
.Research  Laboratory,  E.O.  Kabete,  and  can  only  be  issued  on 
receipt  of  lull  payment  accompanying  the  order. 

18.  lhe  vaccine  should  be  unpacked  immediately  alter 
arrival,  examined,  and  ii  any  bottles  show  leakages  or  have 
broken  corks,  they  should  he  returned  and  immediate  notice 
given  of  any  discrepancy. 
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Where  to  obtain  Syringes. 

14.  Syringes  for  inoculation  are  not  sold  by  this  Depart¬ 
ment.  Any  of  the  chemists  in  Nairobi  will  supply  these  on 
application  being  made;  inquiries  have  elicited  the  information 
that  these  are  stocked  by  them.  Syringes  which  are  provided 
with  a  graduating  wheel  on  the  plunger  bar  are  recommended 
as  being  the  most  convenient  for  use.  With  care  these 
syringes  will  last  for  several  years. 

Conditions  under  which  the  Vaccine  is  Issued. 

15.  The  utmost  care  is  exercised  in  the  preparation  of  the 
vaccine,  but  no  guarantee  is  given,  nor  will  compensation  be 
paid  for  deaths  or  accidents  which  may  follow  its  use.  The 
vaccine  should  be  used  as  soon  after  receipt  as  possible. 

Sheep-owners  are  strongly  advised  not  to  keep  any  stock  on 
hand,  as  unless  vaccine  is  kept  in  a  very  cool,  dark  place  there 
is  danger  of  deterioration,  and  it  is  recommended  that  no 
vaccine  be  employed  which  was  issued  from  the  Laboratory 
more  than  three  months  previously.  The  Laboratory  cannot 
undertake  to  exchange  any  vaccine  which  has  once  been 
issued. 

In  the  event  of  any  complaint,  the  number  and  date  on 
the  bottle  should  invariably  be  quoted. 

SHEEP  POX  ( VARIOLA  OVINA). 

Sheep  pox  is  an  acute  febrile  infectious  disease  charac¬ 
terised  by  a  vesiculo-pustular  eruption  which  occurs  on  the 
skin  and  sometimes  on  the  mucous  membrane. 

Occurrence. 

Outbreaks  of  this  disease  are  reported  from  time  to  time  in 
woolled  sheej)  in  this  Colony  and  rarely  in  goats. 

Etiology. 

Sheep  pox  virus  is  ultra-visible  and  filtrable. 

Resistance  of  the  Virus. 

The  virus  is  considerably  resistant  to  external  influences, 
and  instances  have  been  recorded  where  susceptible  sheep, 
which  grazed  over  pasture  on  which  infected  sheep  had  been 
pastured  approximately  two  months  previously,  contracted  the 
disease.  The  contagion  remains  virulent  in  the  dried  scabs  for 
several  weeks  at  least. 


Natural  Infection. 

Occurs  when  healthy  sheep  are  put  in  contact  with  affected 
or  not  entirely  recovered  sheep.  The  virus  probably  enters 
the  lungs  with  the  inhaled  air  and  passes  to  the  blood  and 
thence,  through  the  latter,  to  the  skin  and  mucous  membranes; 
if  the  food  or  ground  is  contaminated  the  virus  is  inhaled  with 
the  dust  which  arises  through  the  movement  of  the  sheep. 
Infection  may  be  transmitted  by  attendants,  infected  skins, 
wool,  feed,  pasture,  etc.  Young  sheep  are  more  susceptible 
than  older  sheep  and  the  disease  is  usually  more  severe  in 
lambs. 

Symptoms. 

After  an  incubation  period  of  about  eight  days,  a  pox 
eruption  arises.  There  is  in  the  initial  stages  a  rise  of  tem¬ 
perature.  There  is  usually  a  discharge  from  the  eyes  and 
nose;  a  day  or  two  later,  round  red  spots  appear  on  the  skin, 
usually  of  the  lips,  nostrils.  They  may  also  appear  on  the 
vulva,  udder  of  females,  and  prepuce  and  scrotum  in  males, 
and  on  the  insides  of  the  thigh.  Next  day  small  reddish 
nodules  appear  in  the  middle  of  the  red  spots,  and  a  vesicle 
forms.  This  contains  a  clear  yellowish  serous  fluid.  A  slight 
depression  occurs  on  the  top  of  the  vesicle  and  two  or  three 
days  later  the  clear  yellowish  fluid  contained  in  the  vesicles 
turns  cloudy ;  the  vesicles  subsequently  become  dried  and 
scabs  are  formed  ;  the  scabs  eventually  drop  off. 

With  the  appearance  of  the  eruption  the  symptoms  sub¬ 
side,  animals  appear  bright,  and  feed;  the  secretion  from  the 
eyes  and  nose  continues.  There  is  usually  a  good  deal  of 
salivation.  Later,  the  general  condition  becomes  worse,  but 
with  the  drying  of  the  vesicles  the  animals  soon  regain  their 
normal  health. 

The  eruption  develops  similarly  on  the  mucous  membrane  ; 
when  present  in  the  mouth  there  is  usually  marked  salivation 
and  if  present  in  the  pharynx  there  may  be  difficulty  in 
swallowing. 

Post-mortem  Appearances  . 

Sheep  dead  of  sheep  pox  reveal  as  a  rule  besides  the 
changes  on  the  skin,  haemorrhages  of  the  mucous  membrane 
of  the  air  passages  and  of  the  stomach  and  intestinal  tract. 
The  lungs  may  contain  small  nodules.  Pyaemia  and  septi- 
cremia  changes  may  he  present  in  the  internal  organs  (liver, 
kidneys,  etc.),  which  manifest  themselves  in  paleness  of  the 
organs  (fatty  degeneration). 


91 

Course. 

The  average  duration  from  t Lie  commencement  of  the 
development  of  the  eruption  until  the  dropping  off  of  the  scabs 
is  about  three  to  four  weeks.  The  disease  in  this  Colony  runs 
a  mild  course  and  no  serious  mortality  has  been  recorded, 
but  in  other  countries  serious  losses  have  been  recorded.  After 
the  appearance  ol  an  outbreak  in  the  flock,  cases  first  appear 
at  about  a  fortnight’s  interval ;  later,  however,  in  more  rapid 
succession.  Tn  some  cases  only  a  few  animals  at  first  become 
affected,  and  only  three  or  four  weeks  later  a  large  number 
of  the  sheep  of  the  flock  are  found  affected,  and  generally  after 
a  further  interval  the  remainder  of  the  flock  are  affected. 

Diagnosis. 

The  diagnosis  can  be  confirmed  by  scarifying  on  the 
inside  of  the  thigh  of  a  susceptible  sheep  some  lymph  from 
a  suspected  case,  or  the  dried  scabs  may  be  ground  up  in  a 
mortar  and  scarified  on  the  inside  of  the  thigh.  In  this  way 
it  is  possible  to  differentiate  sheep  pox  from  other  skin 
eruptions,  e.g.  pustular  eczema,  etc. 

Preventive  Inoculation. 

A  vaccine  for  the  immunisation  of  sheep  is  prepared  at 
the  Veterinary  Research  Laboratory  and  has  been  used 
successfully  during  the  last  few  years. 

SHEEP  SCAB. 

Sheep  scab  is  more  or  less  prevalent.  Living  in  flocks, 
and  boma-ed  at  night,  which  is  the  rule  with  ovines,  facilitates 
spread  of  contagion  and  perpetuation  of  the  disease. 

Cause. 

This  is  a  small  parasite,  scientifically  known  as  Psoroptes 
communis,  var.  ovis,  which  infests  the  regions  of  the  body 
covered  with  wool  and  the  inside  of  the  ears.  The  adults  can 
just  be  seen  with  the  naked  eye  ;  with  a  magnifying  glass  they 
are  quite  easily  detected  on  the  affected  parts  of  the  body. 

The  Life  History  of  the  Parasite. 

The  eggs  of  the  fertilized  and  mature  female  when  in 
contact  with  the  skin  hatch  in  two  days,  and  in  three  days 
when  one  millimetre  from  the  skin. 

The  larva1,  when  hatched,  attack  the  skin  very  quickly, 
and  after  feeding  about  thirty-six  hours  become  quiescent  and 
usually  change  into  nympha1  in  two,  and  always  within  three, 
days. 
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The  nymphal  stage  lasts  from  three  to  four  days  and  is 
succeeded  by  the  adult  stage. 

The  adults  feed  for  a  short  time  and  pair,  and  in  from 
usually  twenty-four  to  twenty-eight  hours  the  pubescent  female 
changes  into  an  ovigerous  female. 

After  moulting,  the  ovigerous  female  commences  to  feed, 
and  usually  starts  to  lay  eggs  about  twenty-four  hours  after 
moulting.  The  nine  days’  interval  was  established  as  just 
being  within  the  life-cycle  of  the  Psoroptcs  communis  ovis 
(psoroptic  scabies  of  the  sheep)  in  South  Africa. 

Description  of  the  Different  Stages. 

The  ova  (eggs)  are  creamy-white  in  colour,  oval  in  shape, 
with  a  smooth  and  shiny  surface. 

The  larva  has  three  pairs  of  legs,  the  third  pair  terminat¬ 
ing  in  two  long  bristles. 

The  nymph  has  four  pairs  of  legs;  at  the  apex  of  the 
fourth  pair  there  is  a  pedicle  with  a  sucker  and  a  bristle. 

The  pubescent  female  resembles  the  nymph,  but  can  be 
distinguished  by  the  following  : — 

The  fourth  pair  of  legs  are  terminated  in  two  long  bristles, 
pedicles  absent,  and  by  the  presence  of  a  large  vulvo-anal  slit 
and  two  copulatory  tubercles. 

The  ovigerous  female. — The  fourth  pair  of  legs  each  have 
one  sucker  and  one  long  bristle  at  their  apexes.  It  possesses 
a  large  sub-thoracic  vulva  which  is  absent  in  the  pubescent 
female.  The  adult  male  has  the  third  pair  of  legs  very  long  and 
terminated  by  a  sucker  and  a  long  bristle. 

The  adult  female  measures  about  one-fortieth  of  an  inch 
in  length  by  one-sixtieth  of  an  inch  in  breadth,  and  the  adult 
male  one-tiftieth  by  one-eightieth  of  an  inch. 

Symptoms. 

The  earliest  symptom  noticed  as  a  rule  is  a  disposition  to 
bite  or  scratch  the  affected  parts  or  to  rub  against  posts, 
fences  or  other  objects. 

When  the  disease  exists  only  to  a  slight  extent  in  a  few 
sheep  it  may  escape  observation  unless  the  flock  he  watched 
patiently  for  some  minutes,  when  the  animal  will  be  noticed 
to  bite  or  scratch  itself,  and  when  caught  and  examined  the 
wool  over  the  affected  part  and  some  tufts  of  wool  will  he 


lound  to  have  been  pulled  out,  giving  the  fleece  in  this  position 
an  uneven  appearance.  On  rubbing  the  affected  parts  with 
the  fingers  (he  animal  extends  the  head  and  moves  the  lips  and 
jaws.  When  infection  exists  in  parts  of  the  body  which 
cannot  be  reached  by  the  mouth,  e.g.  the  shoulders  and  neck, 
dirty  stains  will  he  observed  on  the  wool  by  the  animal  scratch¬ 
ing  the  part  with  the  hind  feet. 

(hi  parting  the  wool  where  the  animal  has  been  biting  or 
scratching,  and  the  underlying  skin  examined,  the  parasites 
( .in  In-  detected  with  the  naked  eye  by  those  accustomed  to 
examine  for  scab  as  small  whitish  objects. 

As  stated  above,  no  dilficulty  should  be  experienced  in 
deiei  ting  them  with  a  hand  lens.  The  initial  symptoms  de- 
sciibed  above  may  be  due  to  other  causes,  e.g.  the  presence 

"  Pecies  of  sheep  lice,  ticks,  grain  seed,  or  to  a  non- 
paiasitic  infection  ol  the  sebaceous  glands;  a  dermatitis,  par¬ 
ticularly  of  the  hack  and  loins,  sometimes  occurs  in  wet 
weather,  especially  in  lambs,  which  may  be  confused  with 
scabies. 

The  existence  of  psoroptic  scabies  should  thus  be  con¬ 
firmed  or  otherwise  by  searching  for  the  causal  parasite. 

In  the  more  advanced  stages  the  sheep  spends  considerable 
time  biting,  scratching  or  rubbing  itself.  It  may  even  be 
noticed  lying  rubbing  itself  on  the  ground  ;  finally,  the  wool  is 
lost  oft  large  areas,  leaving  scab  sores,  on  the  margin  of  which 
acari  should  be  sought  for. 

Lesions  Produced. 

rIhe  parasite  pricks  the  skin;  the  punctures  become  in¬ 
flamed,  forming  small  moist  red  or  pink  spots;  the  serum 
which  escapes  on  the  skin  dries,  leaving  a  small  crust  for  each 
bite;  the  total  aggregate  of  the  bites  leading  to  the  formation 
of  large  crusts  or  scabs. 

The  itchiness  causes  scratching,  rubbing  and  biting, 
thereby  adding  to  the  initial  inflammation  and  causing  some 
haemorrhages  as  the  scabs  are  rubbed  off  and  sores  form. 

T  he  serum  and  scabs  are  favourable  for  the  growth  of 
bacteria,  and  septic  infection  with  the  formation  of  abscesses 
occurs.  The  skin  reacts  to  the  continued  inflammation;  it 
becomes  thickened  and  cracked.  When  this  stage  is  reached 
and  a  large  portion  of  the  body  is  affected,  the  sheep  emaciates 
rapidly  and  if  not  treated  death  results. 
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Treatment. 

There  is  no  better  method  of  destroying  the  scab  parasites 
on  the  sheep  than  immersing  the  sheep  in  an  effective  dipping 
fluid  and  hand-dressing  of  the  affected  parts. 

Experiments  carried  out  at  Onderstepoort  proved  that  of 
the  various  dipping  fluids  used  for  the  treatment  of  scab,  some 
are  effective,  and  particulars  of  such  can  he  obtained  from  the 
Chief  Veterinary  Research  Officer,  Kabete,  or  from  the  publi¬ 
cation  referred  to  hereunder. 

The  following  is  extracted  from  the  paper  entitled,  “  The 
Effect  of  Various  Dipping  Fluids  upon  the  Ovigerous  Females 
of  Psoroptes  communis,  var.  avis,  and  their  Ova,”  by  G.  A.  H. 
Bedford,  F.E.S.,  Research  Officer,  Onderstepoort  (published 
in  the  13th  and  14th  Reports  of  the  Director  of  Veterinary 
Education  and  Research,  October,  1928,  Part  II,  pages  861— 
879;  Union  of  South  Africa)  : — 

11  The  following  rules  should  be  adhered  to: — 

1.  Properly  mix  the  dipping  fluid. 

•2.  Before  dipping  shear,  unless  the  sheep  have  very 
fine  and  loose  wool ;  remove  crusts  on  the  bodies  of  in¬ 
fected  sheep  by  hand-dressing,  to  allow  the  dipping  fluid 
to  reach  the  acari.  This  should  be  done  with  a  brush 
steeped  in  a  mixture  of  two  parts  of  oil  and  one  part  of 
paraffin. 

3.  Ears  of  all  sheep  in  the  infected  flock  to  be  treated 
before  dipping.  It  is  not  generally  known  that  the  sheep 
parasites  can  live  in  the  ears  of  sheep,  and  that  instances 
have  occurred  where  sheep  have  been  infected  in  the  ears 
but  not  on  either  the  head  or  body,  lhe  ear  infection 
may  be  the  cause  of  failure  to  eradicate  scab  if  the  ears  of 
sheep  are  not  hand-dressed. 

Remove  all  crusts  from  ears,  if  present,  with  a  pair 
of  forceps,  without  causing  bleeding,  and  then  apply  the 
above-mentioned  mixture  of  oil  and  paraffin  by  means  of  a 
ra°'  or  cotton  wool  bound  round  the  end  of  a  stick,  pointed 

O 

like  a  pencil ;  dress  ears  at  first  as  well  as  when  giving  a 
second  dipping. 

4.  Keep  the  sheep’s  body  completely  immersed  for 
a  full  two  minutes;  time  with  a  watch  or  sand-glass,  and 
put  head  under  two  or  three  times. 
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5.  (live  a  second  dipping  nine  to  ten  days  after  the 

first. 

6.  Do  not  return  the  flock  to  infected  ground  for 
sixteen  days  or  longer  after  dipping  in  order  to  be  on  the 
safe  side. 

7.  Only  dipping  fluids  that  protect  sheep  against  scab 
for  a  number  of  days  should  he  used.  Some  of  the  experi¬ 
ments  have  clearly  shown  that  certain  dips  afford  protection 
to  sheep  against  seal)  for  longer  periods  than  others,  and 
this  is  an  important  factor,  especially  if  sheep  are  kept  in 
infected  places  after  dipping. 

In  attempting  to  eradicate  scab  there  are  other  factors 
besides  the  quality  of  the  various  dipping  fluids  in  general 
use,  viz.  : — 

1.  The  personal  element. 

•2.  The  length  and  quality  of  the  wool  of  the  sheep. 

3.  Length  of  time  it  takes  an  animal  to  dry  after 

dipping. 

4.  Infection  of  the  sheep. 

Theoretically,  one  would  expect  short-woolled  sheep 
to  be  more  easily  cured  than  long-woolled  sheep,  as  it  is 
easier  for  the  dip  to  penetrate  to  the  skin  in  the  former; 
on  the  other  hand,  one  would  expect  long-woolled  sheep 
to  be  more  easily  cured  because  they  take  longer  to  dry. 
However,  it  is  not  only  the  length  of  the  wool,  but  also 
the  quality  which  counts.  Long,  fine,  loose  wool  is  an 
advantage  over  a  thick  and  long  fleece,  as  in  the  latter 
less  dip  reaches  the  skin  and  the  acari ;  this  probably 
explains  why  often  certain  dipping  fluids  have  proved  a 
success  and  other  times  a  failure.  The  length  of  time  it 
takes  an  animal  to  dry  after  dipping  is  of  no  importance 
if  the  animal  is  dipped  in  a  fluid  that  will  protect  it 
against  scab  for  a  number  of  days,  but  if  the  dip  is  slow 
in  killing  power  and  does  not  protect  the  sheep  against 
scab  for  more  than  a  few  hours  after  they  have  been  dipped 
it  may  be  the  direct  cause  of  a  failure  to  cure. 

Infection  of  the  Sheep. — In  the  dipping  trials  carried 
out  by  Bedford  in  1914  only  sheep  that  were  very  badly 
infected  with  scab  were  used.  Yet  the  various  dips  tested 
cured  the  animals  of  scab,  with  the  exception  of  one  or 
two,  which  proved  useless.  Had  sheep  possessing  various 


qualities  of  wool  and  in  various  degrees  of  infection  been 
selected  it  is  possible  the  result,  at  least  in  one  or  two 
instances,  might  have  been  different,  because  badly 
infected  sheep  fall  olf  rapidly  in  condition,  their  wool 
becomes  thin,  and  is  frequently  lost  entirely  on  the  worst 
infected  parts.  It  is  therefore  an  easy  matter  for  the  dip 
to  gain  access  to  the  acari  on  these  bare  places,  especially 
if  the  crusts  are  loose.  On  the  other  hand,  with  sheep 
that  are  only  slightly  affected,  the  wool  may  be  sufficiently 
long  and  thick  to  protect  the  acari  from  the  dipping  fluid, 
if  not  entirely,  to  a  sufficient  extent  to  preserve  their 
lives.  Infection  may  start  anywhere  on  the  sheep  where 
there  is  wool,  but  as  a  rule  it  commences  on  the  body, 
and  if  not  checked  may  spread  to  the  head  and  even  to 
the  ears  of  the  animals. 

As  it  is  only  possible  to  immerse  the  heads  of  animals 
for  a  few  minutes  during  the  time  they  are  in  the  dipping- 
tank.  it  is  quite  likely  that  the  head  infection  has  in  many 
instances  been  the  cause  of  failures  to  cure  scab. 

We  have  found  sheep  infected  with  scab  in  their  ears 
but  not  on  either  the  head  or  body. 

Recently  we  carried  out  a  dipping  test  which  proved 
that  sheep  that  are  infected  with  acari  in  the  ears  are  not 
always  cured  of  scab  when  given  two  dippings  in  the 
ordinary  way.  These  observations  prove  how  important 
the  ear  infection  is,  and  how  essential  it  is  to  hand-dress 
the  ears  of  sheep  when  dipping  for  scab.” 


LAIKIPIA  LUNG  DISEASE. 

This  disease  occurs  throughout  the  settled  areas  of  the 
Colony,  and  is  most  prevalent  on  the  Laikipia  Plateau,  about 
Rumuruti,  Nyeri  and  the  Ngobit,  while  cases  have  been  en¬ 
countered  on  the  TJasin  Gishu  Plateau  and  in  the  Rift  Valley . 
Native  stock  in  the  reserves  is  also  seriously  affected,  and 
undoubtedly  is  responsible  for  maintaining  infection  in  certain 
districts,  ll  is  thus  evident  that  squatter  sheep  may  be 
responsible  for  introducing  or  maintaining  the  disease  on  farms 
when  they  are  allowed  to  graze  in  the  vicinity  of  settler  sheep. 
The  disease  is  specific  for  sheep.  Cattle  are  very  resistant  to 
the  inoculation  of  virulent  material,  while  goats  may  only  be 
infected  by  massive  doses  of  culture  or  pneumonic  tissue. 

The  disease  causes  a  serious  mortality  in  lambs  every  year 
and  is  most  prevalent  at  or  shortly  after  the  lambing  season. 
Cases  are  also  noticed  in  older  sheep,  but  these  animals  are 
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more  resistant  than  lambs.  Ii  s  not  p:  ihle  at  present  to 
say  whether  yearlings  and  other  sheep  were  infected  while 
very  young,  and  therefore  are  chronic  cases,  or  whether  they 
were  primarily  affected  when  adults.  Experimentally,  adult 
sheep  are  very  resistant  and  it  would  appear  as  if  the  majority 
of  adult  sheep  were  affected  when  lambs,  and  only  manifest 
symptoms  when  for  various  reasons  they  relapse  and  show 
symptoms  of  acute  pneumonia.  Adult  sheep  suffering  from 
chronic  Laikipia  disease  may  be  regarded  as  “  chronic 
lungers,"  and  are  a  source  of  great  danger  to  lambs,  as  they 
maintain  infection  in  an  insidious  manner. 

The  disease  has  a  seasonal  occurrence,  and  is  at  its  worst 
during  the  lambing  months  and  during  cold  rainy  weather, 
when  the  resistance  of  all  animals  is  naturally  reduced. 

Cause. 

l.nee  organisms  have  been  isolated  from  cases  of  the 
disease,  viz.,  (</)  a  gram  negative  bacillus,  and  ( b )  a  gram 
positive  diplococcus.  The  former  is  the  primary  and  specific 
cause  of  the  disease,  but  the  latter  organism  is  constantly 
piesent  in  the  lung  lesions,  and  may  be  regarded  as  a  secondary 
invader  of  some  importance.  Its  exact  significance,  however, 
is  not  yet  defir itely  understood.  The  causal  organism  has 
been  isolated  from  diseased  lungs,  bronchial  and  pharyngeal 
glands,  from  the  heart  blood  and  from  the  joints  of  clinical 
cases  of  the  disease.  (c)  The  bacillus  of  necrosis  is 
undoubtedly  responsible  for  the  necrotic  lesions  frequently 
found  in  the  mouth  and  pharynx. 

Period  of  Incubation. 

\  anes  in  experimental  cases  from  one  to  thirty-one  days, 
but  is  as  a  rule  between  seven  and  seventeen  days.  In  new¬ 
born  lambs  on  badly  infected  farms,  the  period  of  incubation 
is  very  short,  for  symptoms  of  pneumonia  have  been  observed 
in  ten-day-old  lambs. 

Symptoms. 

May  be  acute  or  chronic.  They  vary  considerably  in 
seventy,  but  in  some  cases  may  be  unnoticed  and  the  disease 
therefore  not  suspected  or  diagnosed  during  life. 

<</)  Acute  Laikipia  Lung  Disease. — There  are  all  the 
symptoms  characteristic  of  an  acute  pneumonia,  e.g.  rapid, 
painful  and  blowing  respirations,  nasal  discharge,  very  high 
fever,  inappetence,  great  thirst,  followed  by  great  prostration 
and  increasing  weakness.  Death  is  preceded  by  an  aggrava¬ 
tion  of  all  these  symptoms,  and  occurs  during  profound'' coma. 


If  mouth  lesions  are  present  there  is  marked  salivation  and 
tenderness  of  the  mouth  region,  while  in  all  cases  there  is 
more  or  less  pronounced  lachrymation,  ptosis  and  photophobia. 
Cou'diing  is  not  always  noticed.  When  present,  it  is  very 
soft  and  moist,  and  occurs  in  paroxysms.  Direct  examination 
of  the  lungs  and  chest  wall  is  a  matter  of  some  difficulty  in 
long- woo  lied  sheep,  and  in  any  case  requires  considerable 
technical  skill.  It  is  not  likely  to  be  employed  by  stockowners 
in  the  diagnosis  of  this  disease. 

Mortality  apparently  varies  between  25  per  cent  and  70 
per  cent,  but  an  accurate  estimate  is  not  possible. 

(b)  Chronic  Laikipia  Lung  Disease.—' There  may  be  no 
symptoms  of  this  disease  at  all.  The  animal  may  only  appear 
miserably  thin  and  unthrifty,  while  it  may  cough  occasionally. 

The  appearance  presented  by  “  chronic  lungers  ”  may 
strongly  suggest  parasitic  infection,  and  oh\iously  on  badlji 
infected  farms  both  diseases  may  exist  in  sheep  simultaneously. 

Under  certain  conditions,  e.g.  after  shearing,  exposure  to 
inclement  weather,  etc.,  chronic  cases  may  relapse  and  develop 
all  the  classical  symptoms  of  acute  pneumonia.  Many  chronic 
cases,  however,  live  for  several  years ;  they  may  appear  in 
good  health,  except  for  a  persistent  poverty  of  condition,  and 
the  pneumonia  unsuspected  during  life  is  only  discovered  at 
death .  These  chronic  lungers  are  a  source  of  infection  on  a 
farm,  but  they  are  very  difficult  to  detect. 

l:i  a  certain  percentage  of  cases  suffering  from  this  type  of 
pneumonia,  joint  lesions  have  been  observed  both  in  sheep 
under  natural  conditions  and  experimentally.  One  or  more 
joints  may  be  affected  at  the  same  time.  The  following  joints 
have  been  found  affected  (in  order  of  frequency),  viz.  carpus, 
elbow,  tarsus,  stifle,  shoulder,  hip  and  the  fetlocks,  etc.  Clini¬ 
cally  the  animal  is  very  lame  and  carries  the  affected  limb. 
Examination  shows  the  affected  joint  to  be  swollen,  painful, 
warm  and  fluctuating.  It  may  have  ruptured  and  from  it 
oozes  a  purulent  dirty  creamy  pus,  or  it  may  remain  unrup¬ 
tured  and  assume  all  the  features  of  a  “  cold  ”  or  chronic 
arthritis. 

Lameness  in  sheep  is  generally  traceable  to  foot  rot,  but 
on  farms  where  Laikipia  lung  disease  occurs  the  possibility 
of  joint  lesion  complicating  a  chronic  pneumonia  must  be 
considered. 
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LAIK.IPIA  LUNG  DISEASE  TEMPERATURE  REACTION. 


Post-mortem  Lesions. 

In  one  or  both  lungs  there  are  found  one  or  several 
abscesses  varying  in  size  from  a  pin-head  to  a  tennis  ball,  full 
of  very  putrid  creamy  pus  and  surrounded  by  a  zone  of  deeply 
congested  or  hepatised  and  cedematous  lung  tissue.  Overlying 
the  pulmonary  abscesses  is  a  deposit  on  the  pleura  which  is 
attached  to  the  pleura  lining  the  ribs.  In  old  cases  this 
deposit  becomes  fibrous  and  forms  a  chronic  pleurisy.  Often 
the  chest  cavity  contains  a  variable  amount  of  serous  fluid,  but 
in  some  cases  there  is  an  empyema,  i.e.  the  chest  cavity  is  full 
of  hetid  purulent  fluid. 

In  acute  cases  the  lungs  are  deeply  congested  and 
oedematous,  while  in  chronic  cases  the  lungs  may  appear  more 
or  less  normal,  with  the  pneumonia  areas  isolated  by  a  pale- 
coloured  callous  tough  zone.  Frequently  a  lobe  or  part  of  a 
lobe  may  appear  reddish  purple  in  colour,  solid,  and  full  of 
small  miliary  abscesses. 

In  affected  joints,  pus  is  found  free  between  the  bones 
forming  the  joint,  while  the  articular  cartilages  are  deeply 
congested  and  often  eroded.  Pus  may  be  found  in  the  lym¬ 
phatic  glands  of  the  throat,  neck  region,  and  near  the  bronchi. 
In  any  case,  these  glands  are  generally  very  much  enlarged, 
juicy,  and  more  or  less  congested. 

Necrotic  lesions  may  be  found  on  the  lips,  roof  of  the 
mouth  and  tongue.  On  the  latter  organ  they  may  be  circular 
in  outline,  show  a  rough  serrated  border,  and  full  of  necrotic 
cheesy  material. 

Diagnosis. 

A  diagnosis  of  the  acute  form  of  this  disease  should 
present  no  difficulties.  The  age  of  the  lambs,  the  contagious 
nature  of  the  disease,  the  post-mortem  lesions,  etc.,  all  allow 
of  a  positive  diagnosis.  In  the  chronic  form,  diagnosis  is 
frequently  very  difficult,  and  only  possible  at  a  post-mortem. 
As  mentioned  earlier  in  this  paper,  the  chronic  form  of  the 
disease  may  be  confused  clinically  with  helminth  infection, 
but  no  trouble  should  be  experienced  in  distinguishing  between 
the  two  diseases  at  autopsy. 

Treatment  and  Prevention. 

There  is  no  medicinal  treatment,  and  on  farms  where  the 
disease  exists  every  attention  should  be  given  to  prophylaxis. 

Sick  animals  should  be  isolated,  kept  under  hygienic  con¬ 
ditions,  and  fed  nutritiously.  The  majority  of  acute  cases  in 
lambs  will  die,  but  those  that  recover  should  be  watched  and 
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noted  as  possible  “  lungers.”  Undoubtedly,  chronic  lungers 
are  a  source  of  maintaining  infection  on  a  farm,  and  every 
farmer  should  consider  whether  he  should  not  make  a  clean 
sweep  of  these  cases.  This  may  not  seem  practical,  but 
theoretically  if  lungers  are  destroyed  then  the  reservoir  of  the 
disease  is  got  rid  of,  and  the  incidence  of  the  disease  should 
materially  decrease.  At  present  there  is  no  laboratory  test 
which  is  of  the  slightest  use  in  detecting  these  chronic  cases, 
and  there  is  no  present  prospect  of  any  biological  product 
being  made  to  treat  these  cases. 

\  accination  of  all  susceptible  sheep  and  lambs  should  be 
annually  carried  out  with  the  laboratory  vaccine,  which,  al¬ 
though  still  in  the  experimental  stage,  is  regarded  by  many 
farmers  as  distinctly  useful  in  protecting  lambs  and  reducing 
the  mortality  from  the  disease.  As  the  method  of  vaccination 
and  the  dosage  of  the  vaccine  have  not  been  finally  worked 
out,  it  is  not  possible  in  this  article  to  enter  into  fuller  details 
regarding  the  use  of  Laikipia  lung  disease  vaccine. 

Finally,  a  warning  may  be  given  as  to  the  necessity  of 
rigidly  keeping  European  sheep  apart  from  native  or  squatter 
animals,  as  the  latter  are  heavily  infected  with  the  disease, 
and  are  therefore  a  source  of  danger  to  the  more  susceptible 
sheep  of  European  settlers. 


CONTAGIOUS  PLEURO-PNEUMONIA  OF  GOATS. 

This  is  r lie  most  serious  goat  disease  in  this  Colony,  and 
is  responsible  for  an  immense  loss  of  life  every  year.  It  all.  cks 
goats  of  all  ages  and  of  both  sexes,  while  both  native  and 
imported  breeds  are  equally  susceptible.  The  disease  appears 
to  be  most  prevalent  during  the  wet  seasons,  and  is  more  or 
less  quiescent  during  the  rest  of  the  year.  Roth  under  natural 
conditions  and  experimentally,  the  disease  appears  to  be 
absolutely  specific  for  goats. 


Cause. 

No  cause  has  yet  been  found.  Exhaustive  research  has 
failed  to  reveal  any  specific  organism  in  the  diseased  lungs  or 
thoracic  fluids.  Experimentally,  however,  the  disease  has 
been  reproduced  by  actual  contact,  but  all  other  methods  of 
introducing  diseased  material  from  sick  to  healthy  animals  have 
repeatedly  failed  to  set  up  symptoms. 
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Symptoms. 

By  contact,  the  period  of  incubation  varies  between  seven 
and  seventeen  days,  but  it  may  be  less  under  natural  conditions 
when  animals  are  crowded  together  and  herded  at  nights  under 
poor  hygienic  conditions. 

The  disease  may  run  an  acute,  subacute  or  a  chronic 
course.  Most  of  the  acute  cases  die,  but  if  they  survive  after 
an  illness  lasting  longer  than  ten  days  they  may  either  com¬ 
pletely  recover  or  develop  a  chronic  pneumonia.  Complete 
clinical  recovery  does  not  confer  any  lasting  immunity,  as 
animals  may  break  down  to  secondary  attacks  of  the  disease, 
'these  relapses  are  only  non-fatal  in  a  small  percentage  of 
cases.  On  the  other  hand,  chronic  cases  may  suddenly  develop 
acute  symptoms  from  which  they  either  succumb  or  recover. 

(a)  Symptoms  oj  Acute  Pneumonia. — The  symptoms  are 
classical  of  acute  respiratory  disease,  e.g.  very  high  tempera^ 
ture,  dry  harsh  coat,  accelerated  respirations,  grunting  or 
groaning,  nasal  discharge,  generally  thick  and  often  tinged 
with  blood,  paroxysmal  coughing,  increasing  weakness  and 
disinclination  to  move.  There  may  be  a  mild  diarrhoea,  but 
generally  constipation  is  marked.  Death  is  preceded  by  coma, 
convulsions  and  great  weakness.  Should  the  animal  recover, 
there  is  a  gradual  decline  in  the  fever  and  respiratory  distress, 
but  the  temperature  shows  diurnal  fluctuations,  there  is  a 
continual  coughing,  nasal  discharge,  etc.,  while  the  animal 
remains  in  very  poor  condition  for  a  considerable  time. 

(o)  Symptoms  o)  Chfonic  Pneumonia . — These  may  be  so 
very  obscure  that  the  disease  is  only  suspected  by  the  persistent 
Poor  condition  of  the  goat,  by  a  very  unsteady  temperature,  and 
by  occasional  coughing.  Sometimes,  however,  the  clinical 
symptoms  are  more  pronounced,  the  coat  is  very  harsh  and 
dry,  and  there  may  be  a  troublesome  diarrhoea,  accompanied 
by  great  tenesmus — which,  in  one  experimental  case,  led  to 
prolapse  of  the  rectum  and  anus. 

POST-MORTEM  APPEARANCES . 

Generally  only  one  lung  is  affected  at  a  time  and  the  right 
appears  to  be  more  often  the  seat  of  lesions  than  the  left.  But 
in  a  few  cases  the  pneumonia  may  be  bilateral  and  hardly  any 
normal  lung  tissue  left. 

(a)  In  Acute  Cases.— There  is  free  yellow  fluid  in  the 
thorax,  often  in  a  softly  coagulated  state.  Overlying  the 
affected  lung  is  a  soft,  moist,  yellow  gelatinous  mass,  which 
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•contains  numerous  small  cavities  full  of  fluid.  This  mass  lies 
between  the  pulmonary  fissures  and  spreads  over  the  peri¬ 
cardium.  The  costal  pleura  has  a  dirty  reddish-brown  appear¬ 
ance,  and  is  much  injected.  On  it  are  found  flaky  fibrinous 
deposits.  The  pneumonic  areas  are  swollen,  deep  red-purple 
in  colour,  and  very  solid.  1’ieces  of  such  areas  sink  rapidly  in 
water,  and,  on  section,  are  dryish,  granular,  break  easily  and 
show  a  mosaic  of  colours  varying  from  grey  through  purple- 
pink  to  bright  pink  in  colour.  The  bronchial  glands  may  be 
the  si/e  of  a  walnut,  and  are  very  swollen  and  juicy.  Other 
changes  occasionally  noticed  are  dilation  of  the  heart,  and  a 
mild  gastro-enteritis. 

(b)  In  Chronic  Cases. — There  are  more  or  less  tough 
fibrous  adhesions  between  the  lungs  and  overlying  chest  wall, 
while  the  pleura  covering  the  lungs  and  overlying  is  much 
thickened  and  pearly  white  in  colour.  The  affected  lungs  show 
grey  solid  areas  in  which  are  patches  of  more  or  less  normal 
lung  tissue.  In  some  cases  the  lungs  show  marbling,  not 
unlike  what  is  seen  in  bovine  pleuro-pneumonia. 

If  the  animal  completely  recovers  there  is  more  or  less 
complete  resolution,  but  a.  slight  fibrosis  or  broncho-pneumonia 
and  a  persistent  pleurisy  may  be  found  at  post-mortem. 

Treatment. 

There  is  no  specific  medicinal  treatment.  Sick  animals 
must  be  isolated,  and  all  discharges  destroyed.  Careful  nurs¬ 
ing  and  plenty  of  fresh  air  and  nutritious  foods  are  far  more 
valuable  than  any  drugs. 

All  newly  purchased  goats  should  be  kept  under  observa¬ 
tion  before  being  introduced  into  the  main  herds,  and  this 
precaution  is  particularly  necessary  for  goats  bought  from 
natives.  At  present  there  is  no  serum  or  vaccine  of  the 
slightest  value  for  either  curative  or  prophylactic  purposes. 


D.— DISEASES  OF  DOGS. 

IMROPLASMOSIS  (BABESIA  CAMS), 

TICK  FEVER. 

This  disease  usually  affects  puppies  and  newly  imported 
dogs.  Dogs  born  and  reared  in  the  Colony  usually  contract 
natural  infection  in  early  life  and  after  recovery  ]X)ssess  a 
resistance  to  the  disease.  The  blood  of  recovered  does  harbours 
the  parasites  for  a  long  time  ;  instances  have  been  recorded 


where  the  blood  was  infective  after  one  year  and  up  to  two 
and  a  half  years,  but  from  the  writer’s  observations  the  blood 
of  recovered  animals  sometimes  fails  to  produce  the  disease. 

Cause. 

This  is  a  blood  parasite  known  as  Babesia  cards ,  which 
resembles  in  shape  the  redwater  ( Babesia  bigemina )  parasite 
of  cattle,  B.  canis  can  be  detected  microscopically  in  blood- 
smears  of  affected  dogs.  It  is  a  tick-transmitted  disease. 
Several  species  of  ticks  have  been  proved  to  be  carriers,  but  in 
this  Colony  the  carriers  are  H rvmaphysalis  Icachi  (the  dog  tick) 
and  RJdpicephalus  sanguineus  (the  European  brown  tick),  par¬ 
ticularly  the  former. 


Incubation  Period. 

After  inoculation  of  infective  blood  the  incubative  period 
is  about  five  to  six  days. 


Symptoms. 

The  first  indication  is  a  rise  of  temperature,  which  during 
t'.ie  next  two  or  three  days  may  reach  104°  F.,  or  higher, 
followed  by  dullness,  loss  of  appetite,  shivering  and  somnolence. 
Anaemia  soon  sets  in,  and  the  gums  and  the  membranes  of 
the  eye  become  very  pale.  After  the  disease  has  lasted  for 
three  to  six  weeks  the  anaemia  gradually  disappears  and  re¬ 
covery  takes  place;  in  other  instances,  the  disease  assumes  a 
chronic  form,  and  recurrences  of  fever  occur  at  intervals  of 
about  nine  days  with  the  reappearance  of  the  parasite  in  the 
blood,  and  the  animal  eventually  succumbs.  In  cases  which 
run  an  acute  course,  death  may  occur  in  from  three  to  ten 
days  or  thereabouts  after  the  initial  rise  of  temperature. 


Treatment. 

(a)  Curative. — This  is  usually  successful  if  carried  out  in 
tl  e  early  stages  of  the  disease.  It  comprises  the  inoculation 
under  the  skin  of  a  dose  of  trypanblue.  After  inoculation  with 
this  drug  normal  health  may  be  soon  regained,  but  instances 
occur  where  despite  treatment  with  trypanblue  the  disease  runs 
a  chronic  course.  In  such  cases  re-inoculation  with  trypanblue 
has  not  been  of  assistance,  and  it  would  appear  that  the 
parasites  acquire  a  tolerance  to  the  dye  preparation.  Dogs  in 
the  convalsecent  stage  should  not  be  given  strenuous  exercise. 
Stovarsol  or  liquor  arsenicalis,  administered  as  a  tonic,  is  of 
value  when  the  animals  show  symptoms  of  anaemia. 
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U>)  Immunisation. — This  has  been  carried  out  at  the 
Laboratory,  Kabete,  by  inoculating  susceptible  dogs  with  blood 
of  a  recovered  dog,  which  transmits  the  disease.  The  inocu¬ 
lated  dog  is  kept  under  daily  obesrvation,  and  as  soon  as  the 
tempeiatuie  lises  and  parasites  are  detected  microscopically  in 
its  blood,  the  animal  is  treated  with  trypanblue. 

Treatment  is  therefore  carried  out  at  the  earliest  possible 
moment  after  the  commencement  of  the  disease,  and  before  it 
has  had  time  to  produce  serious  pathological  changes  in  the 
oigans.  Nevertheless,  the  results  obtained  have  not  always 
been  satisfactory,  inasmuch  as  even  with  treatment  in  the 
initial  stages  the  disease  assumes  a  chronic  course  and  despite 
careful  nursing  a  percentage  succumb. 

In  the  case  ot  valuable  imported  susceptible  dogs,  which 
it  is  usual  to  find  contract  the  disease  after  arrival  in  the 
Colony,  immunisation  is  ol  assistance  if  carried  out  under 
veterinary  supervision.  Particulars  of  immunisation  can  be 
obtained  from  the  Chief  Veterinary  Research  Officer,  Kabete. 


E. — DISEASES  OF  POULTEY. 

KIKUYU  FOWL  DISEASE  (FOWL  TYPHOID). 

I'owl  typhoid  is  undoubtedly  a  great  menace  to  successful 
poultry  farming.  It  is  widespread  in  this  Colony,  and  from 
time  to  time  occurs  in  epidemic  form  in  new  areas  previously 
considered  clean.  It  is  probable  that  most  of  the  Native  De¬ 
serves  in  the  country  are  infected,  and  the  greatest  care  should 
th  ei  el  ore  be  exercised  in  purchasing  poultry  from  natives. 
I  ou 1 1 1 y -keepers  should  not  introduce  birds  to  clean  runs  unless 
known  to  have  come  from  a  clean  flock. 

C  \  USE. 

The  causal  microbe  of  Kikuyu  fowl  disease  belongs  to  the 
genus  Ebert. h alia ,  the  type  species  of  which  is  E.  tijphi ,  the 
causal  organism  of  typhoid  fever  of  man.  In  Kenya  Colony 
the  species  usually  found  in  outbreaks  is  Eberthella  sanr/vinaria. 
I'owl  typhoid  is  not  transmissible  to  human  beings.  The 
organism  can  live  in  the  soil  for  a  long  period,  and  infection 
usually  occurs  through  the  ingestion  of  infected  soil,  or  of  food 
contaminated  with  the  excreta  of  infected  fowls. 


105 


Birds  Susceptible. 

1( owls  and  turkeys  are  susceptible.  Ducks  are  immune. 
It  is  the  experience  that  fowls  of  this  Colony  are  more  suscep¬ 
tible  to  this  disease  than  British  lowls,  the  explanation  possibly 
being  that  British  birds  have  a  resistance  owing'  to  the  long 
existence  of  the  disease  amongst  them. 

Incubation  Period. 

This  varies  from  four  to  fourteen  days. 

Symptoms. 

The  disease  may  assume  an  acute  or  subacute  form. 

(a)  Acute  Farm. — In  many  cases  the  first  indications  of 
the  disease  is  the  more  or  less  unaccountable  death  of  one  or 
more  birds.  As  a  rule,  however,  if  the  fowls  are  under  close 
observation  affected  birds  will  be  noticed  to  isolate  themselves; 
their  feathers  become  ruffled,  their  combs  discoloured,  and  soon 
before  death  diarrhoea  sets  in.  The  temperature  if  recorded  will 
register  as  high  as  110°  F.,  or  over,  for  a  day  or  two  previous 
to  death. 

(5)  Subacute  Form. — In  this  form  death  does  not  take 
place  for  a  number  of  days  after  the  appearance  of  the  first 
symptoms.  The  outstanding  symptoms  are  :  dullness,  loss  of 
appetite  and  diarrhoea,  with  a  high  temperature  which  sud¬ 
denly  drops  to  normal  or  below  normal  immediately  before 
death. 


Post-mortem  Lesions. 

The  intestines  as  a  rule  show  marked  symptoms  of  inflam¬ 
mation.  rl  he  liver  is  much  swollen  and  in  some  cases  studded 
throughout  its  whole  surface  with  minute  greyish  points.  The 
spleen  is  generally  much  enlarged.  Blood  extravasations  may 
be  seen  on  the  heart  and  there  may  be  some  congestion  of  the 
other  organs. 

Treatment. 

There  is  no  known  curative  treatment  for  the  disease,  but 
considerable  success  has  attended  preventive  inoculation. 

Segregation  of  healthy  birds  from  the  sick  ones  should  be 
carried  out  immediately  the  disease  is  detected,  and  all  runs 
and  articles  which  may  have  been  contaminated  by  the  drop¬ 
pings  of  the  sick  fowls  should  be  thoroughly  disinfected. 
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Directions  for  the  Use  of  Kikuyu  Fowl  Disease 
(Fowl  Typhoid)  Vaccine. 

The  dose  of  this  vaccine  for  fowls  of  all  ages  and  breeds 
is  one  cubic  centimetre,  and  for  turkeys  of  all  ages  one-half 
cubic  centimetre. 

The  vaccine  should  he  injected  under  the  loose  skin  of  the 
chest  wall,  beneath  the  wing,  by  means  of  a  hypodermic 
syringe.  A  syringe  of  live  cubic  centimetres  capacity  is  most 
suitable,  though  one  of  another  size  may  be  used  provided  the 
dose  can  be  correctly  measured  with  it. 

The  syringe  with  its  needle  should  be  sterilized  in  boilins 
water  before  commencing  the  operation. 

One  inoculation  only  is  necessary. 

Sick  birds  should  not  be  inoculated  until  all  the  apparently 
healthy  ones  are  done. 

Ducks  are  considered  to  be  immune  to  the  disease  and  need 
not  be  vaccinated. 

As  the  natural  immunity  of  young  chickens  appears  to  be 
unstable,  all  chicks  of  one  month  and  over  should  be  inoculated. 

Laying  is  sometimes  suspended  following  vaccination,  but 
only  for  a  short  period  as  a  rule. 

The  vaccine  should  be  used  within  twenty-four  hours  after 
receipt,  and  the  bottle  should  be  shaken  before  collecting  each 
syringe-full. 

In  employing  this  vaccine  during  an  outbreak  of  Kik  ivu 
fowl  disease,  it  should  be  remembered  that  deaths  from  the 
naturally  contracted  disease  must  be  expected  to  occur  up  to 
about  one  week  following  vaccination,  as  there  is  no  immunity 
conferred  by  the  vaccine  until  that  time. 

Immunity  as  the  result  of  vaccination,  as  a  rule,  appears 
to  last  for  one  year  at  least,  but  instances  have  been  recorded 
where  the  immunity  was  of  less  duration. 

It  is  requested  that  fowls  which  are  considered  to  have 
died  as  a  result  of  the  vaccination  should  be  forwarded  here 
for  examination  and  report. 

Every  care  is  taken  in  the  preparation  of  this  vacc  ne,  but 
no  guarantee  is  given  as  to  its  safety  and  efficacy. 
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FOWL  DIPHTHERIA  (FOWL  POX). 

Fowl  pox  is  of  fairly  common  occurrence.  The  lesions 
occur  either  in  the  skin  or  on  the  mucous  membranes ;  in  the 
latter  case,  chiefly  in  the  mouth  and  throat.  Sometimes  both 
forms  occur  in  the  same  bird.  The  skin  form  is  sometimes 
described  as  fowl  pox  and  the  nose  and  throat  form  as  fowl 
diphtheria.  Until  recently  fowl  pox  was  considered  to  be  a. 
separate  disease  from  fowl  diphtheria.  More  recent  research, 
however,  showed  that  they  are  caused  by  the  same  organism, 
and  are  simply  different  forms  of  the  same  disease.  The 
disease  is  highly  contagious;  the  virus  is  active  in  the  dried 
scabs  and  mouth  and  other  lesions,  has  some  resistance  against 
external  influences,  and  runs  remain  infective  for  some  time. 

Poultry-owners  whose  flocks  and  runs  are  clean  should 
avoid  the  risk  of  infecting  these  by  birds  whose  history  is  not 
known  ;  even  after  apparent  recovery  the  virus  exists  in  the 
blood  for  several  weeks  and  birds  apparently  healthy  may  be 
carriers  of  the  disease. 

According  to  recent  literature  fowl  pox  is  transmitted 
mechanically  by  winged  insects  (mosquitoes)  after  feeding  on 
the  lesions  of  infected  birds. 

Cause. 

Fowl  diphtheria  (fowl  pox)  is  a  filtrable  virus,  which  is- 
present  in  the  epithelial  masses  and  diphtheritic  membranes. 

Birds  Susceptible. 

The  disease  occurs  in  domestic  fowls,  turkeys,  pheasants,, 
pigeons,  the  peacock  and  sometimes  in  water-fowls. 

Incubative  Period. 

After  natural  infection,  symptoms  of  the  disease  usually 
appear  in  six  to  twelve  days. 

Pathogenicity. 

After  scarification  of  the  comb  or  wattles  with  infected 
material  a  reaction  appears  at  the  site  in  about  five  to  six  days; 
this  manifests  itself  as  a  small  nodule.  After  three  or  four 
more  days,  haemorrhages  appear,  the  blood  dries,  and  thick 
scabs  form.  When  scarified  on  the  mucous  membrane  of  the 
mouth  a  croupous  diphtheritic  inflammation,  or  a  local  reaction 
in  the  form  of  a  light  yellow  membrane  appears. 

Symptoms. 

The  clinical  symptoms  depend  on  whether  the  skin  or  the 
mucous  membranes  or  both  are  affected. 


In  the  skin  lorm,  the  head  is  usually  first  affected,  the 
comb,  around  eyes,  ears,  wattles  being  involved.  There  first 
appears  a  bran-like  grey  deposit,  soon  followed  by  small 
nodules,  at  first  grey-red  but  which  later  are  greyish-yellow  in 
colour.  'These  nodules  are  composed  of  the  horny  or  fatty 
degenerated  epithelial  cells.  They  are  at  first  separate,  hut 
subsequently  ma\  coalesce  to  form  thick  dry  scabs,  the  eyelids 
become  thickened,  and  it  is  usual  to  find  the  e\es  completelv 
closed.  The  comb  and  wattles  are  much  thickened  and  de¬ 
formed.  'The  conjunctival  sac  may  he  distended  with  a  caseous 
ami  purulent  secretion,  and  there  may  he  a  purulent 
ophthalmia.  Nodules  similar  to  those  on  the  head  may  develop 
particularly  on  non-feathered  parts  of  the  body  and  legs. 

The  other  form  usually  begins  with  a  local  affection  of  the 
mucous  membranes,  usually  oi  the  mouth.  I  here  may  appear 
small  oval  or  spherical  yellowish-white  spots  which  extend  and 
form  membranes,  or  the  mucous  membrane  becomes  dark-red 
in  colour,  soon  followed  by  a  greyish  deposit  on  its  surface, 
which  gradually  becomes  thicker  and  forms  deposits  at  first 
grey  or  yellowish,  later  dark-brown.  The  membranes  are 
usually  adherent  to  the  subjacent  tissue,  or  the  mucous  mem¬ 
brane  is  covered  with  cheesy,  easily  removed  masses  of  exudate. 

1  he  croupous  diphtheritic  membranes  develop  chiefly  on 
the  mucous  membrane  of  the  mouth,  especially  on  the  tongue, 
corners  of  mouth  and  cheeks,  on  the  wall  of  the  pharynx  and 
near  the  larynx,  sometimes  t he  larynx,  windpipe  and  air 
passages  of  the  lungs;  the  oesophagus  and  crop  may  become 
affected. 

Respiration  and  swallowing  become  difficult,  and  the  bird 
ceases  to  eat  and  loses  condition.  When  the  nostrils  are 
affected  there  is  usually  at  first  a  serous  discharge  which  soon 
becomes  muco-purulent,  and  which  dries  on  fhe  orifices  of  the 
nostrils;  Irom  the  nostrils  the  process  extends  in  one  or  both 
sides  ot  the  cella  ini ra-orbitalis,  which  becomes  filled  with 
exudate,  and  bulges  under  the  eye.  The  birds  breathe  deeply 
and  shake  their  heads  frequently  when  the  nostrils  are  affected 
and  closed.  Y\  lien  the  eyes  are  involved  there  is  at  first  an 
acute  catarrh,  the  lids  become  swollen  and  under  the  lids  a 
muco-purulent  exudate  accumulates.  The  exudate,  if  not 
removed,  dries  and  (onus  thick  yellow-white  masses,  which 
cause  the  lids  to  protrude  and  force  the  eye  hack.  In  other 
cases,  a  diphtheritic  membrane  develops  on  the  conjunctiva; 
the  inflammation  may  extend  to  the  cornea,  which  becomes 
ulcerated. 
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When  the  intestines  nre  affected  there  is  profuse  diarrhoea, 
with  fluid  faeces,  sometimes  mixed  with  pus  or  blood.  The 
general  condition  of  the  patient  is  at  first  not  affected,  but  later 
it  changes  markedly;  the  adected  birds  become  emaciated  and 
death  results. 

In  some  outbreaks  both  forms  occur  m  the  same  bird 
(mixed  infection),  although  not  necessarily  at  the  same  time. 
In  most  cases  of  mixed  infection  the  skin  of  the  head  is  first 
attacked  and  the  inflammation  process  spreads  from  the  corners 
of  the  mouth  to  the  mucous  membrane  of  the  mouth. 

Course  and  Prognosis. 

In  the  skin  form  the  percentage  of  recoveries  is  greater 
than  in  the  diphtheritic  form.  In  the  former,  in  cases  with  a 
favourable  course,  recovery  usually  occurs  in  from  three  to 
five  weeks.  In  the  latter  form,  the  larynx  and  bronchi  and 
intestines  are  often  involved,  and  the  mortality  may  reach 
50  per  cent  or  thereabouts,  especially  in  young  birds. 

The  diphtheritic  form  lasts  usually  from  two  to  three 
weeks ;  sometimes  one  to  two  months  or  longer. 
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Diagnosis. 

A\ ian  diphtheria  may  be  confused  with  contagious  catarrh 
of  the  nostrils,  but  this  affection  is  confined  to  the  nasal  cavity 
and  there  is  no  false  membrane  formation,  and  the  symptoms 
are  not  so  severe  as  diphtheria. 

A  decision  as  to  whether  the  diphtheritic  affection  of  the 
mucous  membrane  is  caused  by  a  filtrable  virus  can  be  deter¬ 
mined  by  filtration  tests;  when  a  simultaneous  or  subsequent 
affection  of  the  skin  and  mucous  membrane  exists,  the  indica¬ 
tions  are  that  the  filtrable  virus  is  the  cause  of  the  diphtheria. 

Post-mortem  Appearances. 

The  lesions  may  be  confined  to  the  skin  or  to  the  mouth 
and  nose,  but  in  most  cases  the  skin  as  well  as  the  mucous 
membranes  are  affected.  In  addition  to  the  epithelial  nodules 
oi  the  skin,  croupous  diphtheritic  deposits  are  found  in  the 
mouth,  throat,  and  sometimes  in  the  nose,  larynx,  windpipe, 
and  air  passages,  as  well  as  in  the  intestines.  The  intestines 
show  inflammation  and  small  haemorrhages ;  shallow  ulcers 
may  occur  on  the  intestinal  mucosa,  or  firm  dry  nodules  may 
be  seen  in  the  caeca. 
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In  acute  cases  the  spleen  is  enlarged,  there  may  be  tine 
yellow  spots  in  the  liver,  oedema  of  the  lungs,  haemorrhages 
and  a  fibrinous  deposit  on  the  serosa,  and  a  serous  exudate  in 
some  joints. 

Treatment. 

If  the  disease  is  confined  to  the  skin,  treatment  is  often 
effective  ;  the  affection  of  the  mucous  membrane  may  sometimes 
be  arrested  in  its  early  stage.  The  skin  nodules  are  softened 
with  soda  solution  or  oil  and  removed.  The  deposits  on  the 
mucous  membrane  are  removed  with  a  pair  of  lorceps  and  the 
exposed  surface  is  painted  twice  daily  with  either  of  the  follow¬ 
ing  :  1  per  cent  silver  nitrate  solution,  1  per  cent  corrosive 
sublimate,  lactic  acid,  2  per  cent  lysol,  tincture  of  iodine. 
The  eye,  if  affected,  should  be  washed  daily  with  warm  water, 
and  the  eyes  subsequently  treated  with  2  per  cent  boric  acid 
solution  or  creolin.  Tumours  below  the  eye  could  be  opened 
and  thoroughly  cleansed  after  evacuation  of  the  contents. 
When  catarrh  of  the  intestines  is  present,  sulphate  of  iron  1  per 
cent  solution  in  drinking  water  may  be  given,  but  usually  treat¬ 
ment  of  this  condition  is  not  hopeful.  II  proper  treatment  is 
not  possible,  and  the  birds  are  of  little  value,  the  disease  should 
be  suppressed  by  destroying  the  diseased  birds  and  in-contacts, 
and  by  carrying  out  thorough  disinfection  of  the  coops  and 
runs. 

Prevention  consists  in  isolation  of  the  sick  and  removal  of 
sick  birds,  cleaning  and  disinfection  of  the  coops  and  runs,  and 
inspection  of  the  mouths  of  newly  bought  birds  from  time  to 
time  and  isolation  of  any  of  these  which  show  suspicious  skin 
or  mouth  lesions. 


Preventive  Inoculation. 

A  vaccine  is  now  obtainable  from  the  Laboratory  for  the 
immunisation  of  birds.  A  accination  should  be  carried  out 
before  the  disease  appears  in  the  flock. 


F. — DISEASES  OF  SWINE. 

SWINE  FEVER. 

Swine  fever  in  this  country  is  of  a  much  more  virulent 
kind  than  the  type  which  is  met  with  in  Europe.  Fortunately, 
it  is  very  rare  in  its  incidence,  but  when  it  does  occur  amongst 
a  herd  of  pigs  it  is  usually  responsible  for  a  high  percentage 
of  mortality. 


Cause. 

1  lie  disease  is  caused  by  an  ultra-visible  virus  which  gains 
entrance  to  the  animal  s  system  by  the  ingestion  of  contam¬ 
inated  food  materials.  The  disease,  it  is  said,  cannot  be 
contracted  in  any  other  wav,  except  by  artificial  inoculation  or 
by  the  virus  gaining  direct  entrance  to  the  hody  through  sores 
in  the  skin. 

J  he  virus  is  present  in  the  blood  and  organs,  and  in  the 
body  secretions  and  excretions,  urine  and  f;eces.  It  is  readily 
killed  on  exposure  to  the  sun,  but  if  protected  from  this 
destroying  agent  it  may  remain  active  for  some  time. 

When  collected  in  O.C.Cf.  mixture,  the  blood  has  been 
found  virulent  when  stored  at  room  temperatures  for  varying 
periods  up  till  approximately  three  years. 

It  has  been  shown  that  wart  hogs  contract  the  disease, 
and  although  they  show  little  or  no  symptoms  they  are  able 
to  act  as  carriers  ol  the  infection,  and  it  is  probable  that  in 
many  ol  the  outbreaks  which  occur  these  animals  are  respon¬ 
sible  for  the  introduction  of  the  infection.  The  virus  may  also 
be  carried  from  infected  styes  and  farms  to  clean  areas  by 
humans  or  by  the  transport  of  meat  from  the  diseased  carcasses. 

1  lie  spread  ol  the  disease  amongst  animals  closely  housed 
together  is  very  rapid. 

1  he  reservoir  and  possibility  of  transmission  by  an  inter¬ 
mediate  host  should  be  investigated. 


Incubation  Period. 

When  infection  has  been  contracted  naturally,  this  period 
is  approximately  seven  days.  ,\fter  inoculation  of  virulent 
blood  the  incubation  period  averages  three  to  four  days;  some¬ 
times  less. 

Symptoms. 

1  here  is  usually  a  sharp  rise  of  temperature,  reaching 
maybe  ]0G°  F.,  and  the  temperature  remains  elevated  through- 
out  the  course  of  the  disease,  but  usually  drops  suddenly  before 
death;  dullness  and  loss  of  appetite  soon  show  themselves;  the 
animal  hides  itself  under  the  bedding,  the  breathing  becomes 
accelerated  and  jerky,  the  beast  will  be  seen  with  arched  back 
and  dejected  appearance,  and  usually  lying  down;  there  may 
be  a  swaying  movement  of  the  hind  part  of  the  body  and 
muscular  tremors. 


112 


Sometimes,  unless  the  animals  are  under  very  close  ob¬ 
servation,  the  first  indication  of  an  outbreak  is  the  discovery  of 
one  or  two  dead  pigs,  while  a  number  of  others  are  obviously 
sick. 

Death  usually  occurs  in  from  about  four  to  five  days  after 
the  commencement  of  the  temperature  reaction. 

Post-mortem  Lesions. 

Unlike  European  swine  lever,  marked  bowel  lesions  are 
not  always  present  in  the  East  African  type  of  the  disease. 
The  lesions  usually  encountered  are  :  An  exceptionally  large 
spleen,  a  claret-coloured  inflammation  of  the  stomach,  oedema 
of  the  lung's,  haemorrhages  on  the  outside  wall  of  the  heart  and 
lining  of  the  heart  cavities,  and  a  spotted,  turkey-egg-like  ap¬ 
pearance  of  the  kidneys.  The  outside  of  the  intestinal  wall 
often  shows  small  pin-point  haemorrhages,  and  it  is  usual  to 
find  bowel  lesions  in  the  form  of  blood  extravasations,  in  which 
case  the  contents  of  the  large  intestines  are  mixed  with  blood. 
The  mesenteric  and  body  lymph  glands  are  invariably 
haemorrhagic. 

Treatment. 

There  is  no  known  medicinal  agent  or  preparation  which 
will  effect  a  cure.  Segregation  of  the  healthy  from  the  diseased 
pigs  and  thorough  disinfection  of  infected  styes  and  utensils 
and  slaughter  of  affected  pigs  and  burning  cf  carcasses  should 
be  carried  out. 

The  early  morning  temperature  of  all  pigs  should  be  taken 
and  those  running  a  normal  temperature  should  be  separated 
in  a  clean  stye  away  from  the  infected  styes,  the  temper atui e 
of  the  pigs  which  are  removed  to  the  clean  stye  should  be  taken 
for  a  further  ten  days,  which  covers  the  average  incubation 
period  from  natural  infection.  Should  any  show  a  high  tem¬ 
perature  during  this  period  they  should  be  immediately 
removed  from  the  styes  and  destroyed,  and  the  temperatures 
of  the  remaining  pigs  taken  daily  for  ten  days  after  the  last 
case.  If  the  animals  which  are  removed  to  the  clean  styes 
run  a  normal  temperature  for  ten  days  after  removal,  they  may 
he  considered  clean. 

The  attendants  of  the  pigs  which  are  removed  to  the  clean 
styes  should  not  he  allowed  access  to  infected  styes,  and  in 
taking  the  temperatures  the  thermometer  should  he  disinfected 
after  each  pig’s  temperature  has  been  taken  in  order  to  avoid 
transmission  of  the  disease  from  one  pig  to  another  through 
the  medium  of  the  thermometer. 
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Immunisation. 

1  he  experiments  now  in  progress  are  encouraging,  and 
endeavours  are  being  made  to  introduce  a  method  of 
immunisation. 

CONTAG IOU S  BKON CHO-PNE U MON  I A  OF 

SWINE. 

I  his  disease  is  most  prevalent  in  sucking  pigs  and  is 
responsible  for  a  considerable  mortality  from  time  to  time. 

1  he  disease,  however,  cannot  be  regarded  as  being  very 
prevalent  in  this  Colony. 


Cause. 

The  cause  is  quite  unknown,  but  as  the  disease  is  believed 
to  be  a  variant  form  ot  swine  plague  or  fever,  it  is  probably 
primarily  due  to  an  ultra-visible  virus. 

Bacteriologically ,  however,  very  little  is  known  about  this 
disease. 

Symptoms. 

The  symptoms  are  those  of  marked  respiratory  trouble,  as 
evinced  by  continuous  coughing,  rapid  and  painful  respirations, 
te\er,  loss  ot  appetite,  and  nasal  discharge.  Exhaustion  rapidly 
appears  and  is  followed  by  death. 

Mortality  is  very  high  in  sucking  pigs,  varying  from  50 
pei  cent  to  80  per  cent  ot  affected  animals.  In  older  animals, 
however,  it  is  much  less,  and  averages  about  10  per  cent. 

Post-mortem  Lesions. 

Parts  of  one  or  both  lungs  are  consolidated,  red  to  purple 
in  colour,  and  may  contain  purulent  foci  of  various  sizes.  Yerv 
frequently  the  pneumonia  is  complicated  by  ulceration  of  the 
stomach  and  intestines. 


Treatment. 

There  is  no  medicinal  treatment.  Energetic  measures 
should  be  enforced  to  arrest  spread  of  the  disease,  all  premises 
occupied  by  sick  animals  should  be  thoroughly  disinfected,  and 
no  new  purchases  should  be  introduced  into  a  herd  until  they 
have  been  isolated  tor  fourteen  days  or  so.  Sick  pigs  should  be 
kept  rigidly  isolated,  but  it  is  probably  most  desirable  to  kill 
off  ailing  animals. 


BACILLARY  NECROSIS  OF  SWINE. 

As  in  cattle,  this  disease  is  usually  confined  to  sucking 
nigs.  The  common  sites  for  the  infection  to  locate  itself  are 
the  gums,  snout,  and  face,  and,  through  extension  of  the 
disease,  the  stomach,  intestines,  lungs  and  liver  may  become 
involved. 

The  same  curative  and  preventive  method  recommended 
for  calves  should  he  employed. 


WORM  PARASITES  OP  THE  DOMESTICATED 

ANIMALS. 

Departmental  Bulletin  No.  26/1928  which  deals  with  the 
important  parasitic  worms  of  sheep  in  Kenya  Colony  may  be 
obtained  from  the  Veterinary  Research  Laboratory,  P.O. 
Kabete. 


The  commoner  parasites  which  occur  in  the  other  domes¬ 
ticated  animals,  viz.  the  horse,  cattle,  pig  and  dog,  are  briefly 
referred  to  hereunder. 

Stockowners  are  recommended  to  collect  and  forward  to 
the  Veterinary  Research  Laboratory  any  worms  they  may  find 
in  their  animals  and  in  the  event  of  such  being  identified  as 
being  of  pathogenic  importance,  to  obtain  particulars  as  to  the 
life  history  and  measures  for  curative  treatment  and  prevention. 

The  worm  parasites  of  the  horse,  cattle,  pig  and  dog  are 
divided  into  three  groups,  viz.  (1)  the  flukes;  ('2)  the  tape¬ 
worms;  (3)  the  roundworms. 


Parasites  of  the  Horse. 

(.1)  The  Flukes. — These  are  of  little  or  no  economic 
importance.  In  I  he  large  intestines  a  small  saucer-shaped 
parasite  about  half  an  inch  broad,  light  pink  in  colour  with  a 
knob  at  one  end  is  sometimes  to  be  found.  This  is  known  as 
G  a  s  t  rod  is  cus  cegypticus . 

(B)  Tapeworms. — At  least  three  different  species  of  adult 
tapeworms  are  known.  They  exist  either  in  the  large  or  small 
intestine.  Their  life  history  is  not  known.  If  occurring  in 
lame  numbers  they  may  somewhat  affect  the  animal’s  health. 

O  %f  v 

(C)  Roundworms. — A  number  of  varieties  occur  some  of 
which,  particularly  in  young  animals,  cause  digestive  disturb¬ 
ances  and  unthriftiness. 


•(1)  Habronema. 

Three  species  are  known,  viz.  Habronema  megastoma. 
II.  microstoma ,  and  II.  musca.  II.  mcgastonia  burrows  into 
the  stomach  wall  and  causes  a  tumour  varying  in  size  up  to  a 
hen's  egg  in  which  the  parasites  are  to  he  found.  The  other 
two  species  burrow  superficially  into  the  wall  of  the  stomach. 

Life  History. — The  eggs  which  contain  the  larvae  are 
swallowed  by  the  house-  or  other  fly  larvae  which  occur  in  the 
manure.  When  the  latter  develop  into  flies  the  Habronema 
larvae  find  their  way  to  the  mouth  parts  of  the  fly  and  when 
the  latter  bite  on  a  horse  the  larvae  are  set  free.  Should  they 
find  their  way  to  the  mouth  of  the  horse  thev  are  swallowed 
and  develop  in  the  stomach. 

Prevention. — This  consists  in  the  destruction  of  the  house¬ 
fly  larvae,  by  packing  the  manure  in  heaps  and  preventing  the 
escape  of  the  larvae  by  making  a  channel  containing  liquid 
round  the  heap  to  prevent  any  larvae  escaping.  The  larvae 
which  develop  in  the  manure  are  destroyed  by  the  heat 
generated  in  the  manure.  This  method  is  known  as  Baber’s 
Fly  Trap. 

I  reatment. — Fasting  the  horse  for  a  day  and  giving  two  to 
four  ounces  of  oil  of  turpentine  in  two  pints  of  raw  linseed 
oil  is  of  assistance. 

(2)  A  scans  Megalocephala. 

This  worm  is  found  in  the  small  intestines.  The  body  is 
yellowish  white ;  the  female  measures  from  about  six  inches  to 
a  foot  and  about  as  thick  as  a  goose’s  quill.  In  the  male  the 
tail  is  straight ;  in  the  female  it  is  in  the  form  of  a  hook. 

Life  History. — This  is  a  direct  one,  that  is  to  say  there  is 
no  intermediate  host.  The  eggs  after  being  voided  develop  to 
a  certain  stage  and  when  taken  in  by  the  host  reach  the  bowels 
and  then  penetrate  the  blood  vessels  and  pass  to  the  liver  and 
lungs.  They  then  ascend,  via  the  wind-pipe,  to  the  mouth 
from  where  they  pass  again  to  the  intestines,  where  they 
undergo  complete  development. 

Effects. — In  young  horses  in  particular  there  may  be 
purging  <))•  colic  and  unthriftiness. 

I  reatment. — Fast  for  twenty-hours  hours,  then  give  two 
to  four  ounces  of  turpentine  (and  one  ounce  of  oleoresin  of 
male-fern)  in  a  pint  of  raw  linseed  oil  followed  in  twelve  hours 
by  another  one  to  two  points  of  oil  to  expel  the  dead  worms. 
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The  above  dose  is  for  a  full-grown  horse.  The  following 
powder  may  be  used  alternatively,  morning  and  evening  for  a 
week  or  so:  Arsenic,  3  grains;  ferrous  sulphate,  1  dram; 
antimony  tartrate,  1  drachm  ;  gentian,  4  drachms. 

Prevention. — The  ova  which  are  very  resistant  to  external 
influences  are  spread  in  the  heces  and  infect  the  grazing  and 
drinking  water  through  which  re-infection  occurs.  Worms 
which  are  voided  by  infected  horses  should  be  burned  to  prevent 
the  ova  developing. 

(3)  Strongyles. 

There  are  about  forty  different  species  of  these;  they 
inhabit  the  large  intestines  and  a  number  are  usually  found  in 
every  horse.  They  are  divided  into  large  and  small  strongyles . 
The  large  comprise  at  least  three  species,  and  the  small  many 
species. 

Life  History. — In  the  small  variety  the  eggs  hatch  outside 
the  body  and  the  larvae,  when  development  is  complete,  crawl 
up  the  blades  of  grass  and  are  swallowed  by  the  horse.  They 
pass  into  the  large  intestines,  where  they  grow  into  adults. 

The  large  variety  do  not  remain  in  the  intestines.  They 
migrate  ;  one  species  gets  into  the  body  wall  and  develops  there 
and  then  find  its  way  back  to  the  large  intestines,  while  the 
other  develops  in  the  walls  of  the  large  intestines  where  it 
forms  small  dark-red  nodules  in  which  the  worms  can  often 
be  found.  Later  they  pass  through  the  wall  of  the  intestines 
to  the  lumen  of  the  bowel.  Their  life  history  is  not  quite  clear. 

Effects. — Except  when  heavy  infestation  by  the  adult 
worms  in  the  intestines  occurs,  they  are  not  of  much  patho¬ 
genic  importance.  The  worms  probably  produce  toxins  which 
are  injurious  to  the  host.  Symptoms  are  unthriftiness,  the 
larvae  during  migration  may  enter  a  blood  vessel  and  produce 
thickening  and  clotting  of  the  blood,  and  thrombus  formation  ; 
part  of  the  thrombus  may  break  away  and  block  a  small  branch 
of  an  intestinal  vessel  which  is  likely  to  cause  serious  dis¬ 
turbance  and  death. 

Treatment. — After  fasting  for  twenty-four  to  thirty-six 
hours  give  two  to  four  ounces  of  turpentine  in  two  parts  of 
linseed  oil,  or  four  or  five  drachms  of  oil  of  chenopodium  in 
two  parts  of  raw  linseed  oil.  The  latter  treatment  is  more 
expensive  but  more  effective. 

Prevention. — Provide  clean  water  and  keep  horse  off 
infected  grazing. 
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(4)  Oxyuris  Eqw. 

This  worm  lives  in  the  large  intestines.  The  females  arc- 
one  to  five  inches  long  and  are  either  white  or  greyish  blue  or 
brown  in  colour.  About  one-third  of  the  body  is  thick,  the 
remaining  two-thirds  forms  a  long  thin  tail. 

Life  History. — The  eggs  are  deposited  by  the  female 
around  the  skin  of  the  anus  and  base  of  the  tail  and  after  a 
few  days  drop  off.  If  swallowed  by  the  horse,  the  larva1  hatch 
in  the  stomach  and  pass  to  the  large  intestines  where  they 
develop  into  the  adult. 

Effects. — The  worms  cause  a  constant  irritation  of  the 
anus  which  causes  the  horse  to  rub  its  tail,  resulting  in  the 
hair  falling  off  at  the  root  of  the  tail. 

Treatment. — Give  the  horse  an  enema  of  warm  soapy 
water  and  after  this  is  evacuated  give  an  enema  of  common 
salt  or  lime  water  or  one  to  two  quarts  of  quassia  made  by 
soaking  quassia  chips — 2  drachms  to  a  pint  of  cold  water  for 
half  an  hour.  Remove  the  young  worms  in  the  intestines  by 
treating  with  the  powder  as  recommended  above  for  strongyles. 
Mercurial  ointment  is  also  sometimes  applied  around  the  anus 
to  destroy  the  eggs  and  stop  itching. 

Considerable  care  should  be  exercised  in  dosing  horses 
owing  to  the  risk  of  some  of  the  fluid  entering  the  wind-pipe 
and  lungs  and  setting  up  pneumonia. 

It  is  recommended  that  dosing  of  equines  should  only  be 
carried  out  by  a  Veterinary  Officer. 

Parasites  of  Cattle. 

(.4)  Flukes. 

(1)  The  Liver  Fluke. 

Fasciola  gigantica  occurs  in  cattle  as  well  as  in  sheep;, 
the  life  history,  symptoms,  lesions  produced,  preventive 
measures,  etc.,  are  dealt  with  in  Bulletin  26/1928. 

(2)  Paraniphostomes. 

1  hese  are  found  in  the  first  and  second  stomach  of  rumi¬ 
nants.  They  are  about  the  size  of  a  pea,  pear-shaped,  light 
red  in  colour.  Occurring  in  the  stomach  they  are  considered 
harmless,  but  instances  have  been  recorded  when  they  have 
been  found  in  the  small  intestines,  and  which  are  said  to  have 
been  responsible  for  diarrhoea,  loss  of  condition  and  some 
mortality. 


(13)  Tapeworms. 

(1)  Adult  Tapeworms . 

Several  species  of  these  are  found  in  cattle.  Their  life 
history  is  unknown.  Segments  of  the  tapeworm  are  usually 
to  be  found  in  the  faeces  of  infected  cattle. 

Treatment. — -Various  remedies  are  used.  Extract  of 
male-fern  is  considered  most  efficacious.  The  laboratory  wire- 
worm  remedy  has  been  used  with  fair  success  for  the  treatment 
of  tapeworms  in  calves. 

(2)  Tapeworm  Larva.  Cysticercus  bovis  ( Beef  Measles). 

This  is  the  most  important  larva  of  cattle.  Beef  measles 
are  the  larval  form  of  Tania  saginata,  a  tapeworm  which  occurs 
in  the  small  intestines  of  man. 

Life  History.) — The  segments  voided  in  the  faeces  of 
infected  humans  contain  the  eggs.  When  these  are  swallowed 
by  cattle  they  hatch  into  larva*  in  the  stomach  and  intestines 
and  then  penetrate  blocd  vessels  and  are  carried  to  various 
parts  of  the  body  and  eventually  encyst  in  the  muscles  where 
they  appear  as  small  bladders  about  the  size  of  a  pea,  bluish- 
white  in  colour  with  an  opaque  spot,  which  represents  the 
head,  on  the  inner  wall.  I1  hey  require  about  eighteen  weeks 
to  reach  the  infective  stage  and  if  then  swallowed  by  humans 
they  develop  into  the  adult  tapeworm.  Humans  who  harbour 
the  adult  tapeworm  may  get  infected  with  the  eggs,  in  which 
case  the  eggs  develop  into  cysts,  which  are  sometimes  found 
in  the  brain  and  elsewhere  with  serious  results. 

Treatment. — There  is  no  known  medicinal  agent  which 
will  effect  the  destruction  of  the  cysts  in  the  muscles  of 
infected  living  cattle.  Infection  of  cattle  can  be  prevented  by 
destroying  the  tapeworm  in  humans  by  treatment  with  extract 
of  male-fern.  Infection  in  humans  can  be  prevented  by  eating 
only  well-cooked  meat,  by  a  proper  system  of  meat  inspection 
and  by  the  destrutcion  of  carcasses  of  infected  cattle.  Natives 
are  commonly  infected  with  tapeworm  and  are  chiefly  respon¬ 
sible  for  the  spread  of  infection.  Other  preventive  measures 
consist  in  treating  infected  natives  with  extract  of  male-fern 
and  erecting  latrines  for  natives  and  suitable  disposal  of  the 
faeces. 

(3)  Echinococcus  ( llydatid  Cysts'). 

This  tapeworm  larva  is  found  in  cattle  as  well  as  in  other 
mammals  and  in  humans.  The  cysts  represent  the  larval  form 
-of  Tania  echinococcus — a  tapeworm  of  the  dog. 


The  cysts  which  vary  in  size  up  to  about  that  of  a  man’s 
fist  are  full  of  a  clear  watery-like  fluid,  and  contain  on  their 
inner  surface  a  number  of  tapeworm  heads,  and  are  found  in 
various  parts  of  the  body  but  usually  in  t lie  lungs  and  live)'. 

Life  History. — The  segments  of  the  mature  tapeworms 
which  contain  the  ova  are  voided  with  the  faeces  of  the  in¬ 
fected  dogs.  When  swallowed  by  humans  and  other  animals 
the  eggs  develop  into  cysts,  and  when  the  dog  eats  the  organs 
containing  the  cysts,  the  tapeworm  heads  contained  in  the  cyst 
develop  into  tapeworms  in  the  dog’s  intestines. 

The  cysts  do  no  harm  to  cattle,  but  they  may  cause  patho¬ 
logical  conditions  in  humans  by  pressure  on  certain  organs  and 
blood  vessels,  and  if  the  cysts  in  the  body  rupture,  the  heads 
contained  in  the  cysts  scatter  and  may  develop  in  the  brain; 
and  elsewhere  with  fatal  results. 

Prevention  consists  in  preventing  dogs  eating  the  cysts 
and  treating  infected  dogs  by  dosing  with  arecoline  hydro¬ 
bromide  one-eighth  to  half  a  grain  in  one  ounce  of  water  after 
starving  for  twenty-four  hours.  Dogs  after  being  dosed  should 
be  kept  locked  up  until  the  drug  has  expelled  the  tapeworms, 
the  latter  should  then  be  destroyed  by  burning. 

(4)  Coenurus  cerebralis  is  the  cystic  form  of  Tcrnia 
coenurus,  one  of  the  dog  tapeworms.  It  occurs  less  frequently 
in  cattle  than  in  sheep. 

The  life  history,  treatment  and  prevention  are  similar  to 
that  of  Echinococcus. 

( C )  Roundworm. 

Those  likely  to  be  met  with  are  : — 

(1)  The  eyeworm  of  cattle  which  is  found  beneath  the 
eyelids  or  in  the  corners  of  the  eye.  It  is  a  small  whitish 
worm  about  half  to  three-quarters  of  an  inch  in  length.  It  is 
probably  transmitted  from  animal  to  animal  by  a  winged 
insect  ;  it  causes  an  inflammation  of  the  eye. 

The  worms  can  be  removed  by  the  fingers  or  a  pair  of 
forceps. 

<2)  Wireworm  (H ccmonchus  contortus). 

This  is  the  same  parasite  as  the  wireworm  of  sheep  and  is 
fully  dealt  with  in  Bulletin  26/1928. 
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(•J)  Hookworm  ( Bunostromum  phlebotomum). 

Similar  in  appearance  and  size  to  the  sheep  hookworm. 
I'lie  sheep  hookworm  does  not  infect  cattle  and  vice  versa.  It 
is  not  of  much  importance  unless  occurring  in  large  numbers. 

(4)  Nodular  Worm  (Oesophangastomum  radiatum) 

I  his  worm  occurs  chiefly  in  calves  in  the  large  intestines. 
It  1S  not  the  same  species  as  the  nodular  worm  of  sheep.  It 
is  about  one  inch  long,  whitish  in  colour,  and  the  anterior  end 
is  hook-shaped.  It  is  of  little  importance  compared  to  the 
sheep  nodular  worm. 

The  life  history,  treatment  and  prevention  is  similar  to 
that  of  the  latter  and  is  discussed  in  Bulletin  -26  1028. 

(5)  Calf  Ascaris  (Ascaris  vitulorum). 

I  his  worm  is  yellowish-white  in  colour  and  about  six  to 
ten  inches  long. 

Its  life  history  is  probably  similar  to  the  other  ascaris. 

II  occurring  in  large  numbers  they  may  cause  losses  in 
calves. 

/  rcatment .- — Two  to  four  drachms  of  turpentine  in  a  pint 
of  raw  linseed  oil  may  be  of  assistance. 


(6)  Whipworm  ( Trichuris  ovis). 

Occurs  in  the  large  intestines.  It  is  about  half  an  inch 
long.  It  has  a  direct  life  history  and  is  of  little  pathogenic 
importance. 

(7)  Lung  worm  ( Dicryocalus  viviparus). 

Ibis  worm  is  found  in  the  air  passages  of  the  lungs;  it 
is  one  and  a  half  to  three  inches  long  and  white  in  colour.  The 
eggs  contain  completely  developed  larva*. 

Life  History.— The  eggs  may  hatch  in  the  lungs,  the  larvae 
.lie  coughed  up  and  are  either  expelled  from  the  nose  or  mouth 
or  are  swallowed  and  pass  through  the  intestinal  tract,  and 
after  further  development  outside  the  body  the  larva*  are  taken 
in  with  the  grass  and  water.  After  arrival  in  the  stomach  and 
intestines  they  pass  through  the  walls  of  the  blood  vessels  and 
reach  the  lungs. 

I  he  parasites  cause  an  irritation  of  the  lungs  and  a  ver¬ 
minous  pneumonia  resulting  in  an  impoverished  condition  of 
the  host. 
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Treatment  consists  in  injecting  into  the  wind-pipe  by 
means  of  a  hypodermic  syringe  medicinal  agents.  The  follow¬ 
ing  is  said  to  be  of  assistance  : — 

Turpentine,  2  drachms;  carbolic  acid,  20  drops; 

chloroform,  1.}  drachms;  injected  once  daily  for  three 

successive  days. 

Affected  animals  should  be  well  fed. 

Prevention. — The  larvae  does  not  survive  on  dry  ground 
and  precautions  should  be  taken  to  keep  the  cattle  from  wet 
and  marshy  parts  of  the  grazing. 

Various  species  of  the  genus  Trichostrongylus ,  Ostertagia 
and  Cooperia  respectively  have  been  recorded  as  occurring  in 
cattle  in  this  Colony  some  of  which  may  be  responsible  for 
losses  particularly  in  calves. 

Parasites  of  Swine. 

(A)  Flukes. 

Several  varieties  of  flukes  are  known  to  occur  but  they 
are  not  of  much  importance. 

( B )  Tapeworms. 

<1)  Adult. 

The  pig  does  not  harbour  any  adult  tapeworms. 

(2)  Larval.  Cysticercus  celhdosce.  (Measles). 

This  is  the  cystic  form  of  Tevnia  solium  of  man.  The  cysts 
occur  in  the  pig  in  various  muscles,  e.g.  tongue,  neck,  fore¬ 
arm,  etc.  The  cysts  sometimes  occur  in  humans. 

Effects. — The  parasites  are  extremely  dangerous,  inas¬ 
much  as  human  beings  become  infected  through  eating  measly 
pork. 

Life  History. — The  segments  which  contain  the  ova  are 
voided  in  the  faeces  of  infected  humans,  and  pigs  become 
infected  through  swallowing  the  ova  with  the  infected  food 
and  water.  Treatment  and  prevention  is  similar  to  that  of 
beef  measles. 

(C)  Roundworms. 

(1)  Stomach  Worms.  Arduenna  strongylina  and  Physocephalus 
sexalatus. 

These  are  fairly  comon  in  pigs.  They  are  about  three- 
quarters  of  an  inch  long,  and  occur  under  the  mucous  of  the 
stomach  and  may  be  responsible  for  digestive  disturbances. 


Life  History. — The  eggs  are  pased  by  the  faxes  and  are! 
swallowed  by  dung  beetles  in  which  they  develop  and  the  pigs 
become  infected  by  eating  the  dung  beetles. 

I  rcatnient,  is  unsatisfactory  owing  to  the  burrowing  habits 
ot  the  worms  and  thus  the  difficulty  of  their  being  acted  on 
by  drugs. 

1  revention  consists  in  destroying  the  manure  so  as  to  avoid 
breeding  of  beetles  in  it. 

(2)  A  scar  is.  (.4  scans  lumbricoides) . 

This  is  a  large  worm  five  to  eight  inches  long,  cream 
colour;  it  is  found  in  the  small  intestines. 

Life  History. — The  eggs  are  passed  out  with  the  faxes  and 
in  two  to  six  weeks  become  infective.  After  entering  the 
stomach  with  the  infected  food  or  water,  the  ova  hatch  in  the 
intestine  and  the  larva?  gets  into  a  blood  vessel  and  pass  by  the 
blood  stream  through  the  liver  to  the  lungs.  They  then  crawl 
up  the  windpipe  or  are  coughed  up  and  reach  the  mouth  and 
are  swallowed  and  on  reaching  the  intestines  develop  into  the 
adult. 

The  period  of  migration  through  the  body  occupies  about 
ten  days.  The  eggs  voided  by  infected  pigs  are  very  resistant 
to  external  influences.  They  are  not  killed  by  most  chemicals. 

In  young  pigs  in  particular  .4  scam  infection  is  responsible 
for  stunted  growth  and  unthriftiness,  and  the  migration  of  the 
larvae  through  the  lungs  may  be  responsible  for  a  chronic 
pneumonia.  It  is  largely  on  account  of  worm  infection  that 
many  young  pigs  fail  to  grow  properly.  The  loss  from 
A  scans  infection  in  young  pigs  is  sometimes  very  serious  and 
makes  pig  farming  unprofitable. 

Treat  incut.- — Starve  for  twenty-four  hours  if  the  pig  is  in 
a  suitable  condition  to  survive  the  starving  and  dose  with  oil  of 
chenopodium  at  the  rate  of  one  drachm  for  every  1(H)  lb.  body 
weight  in  2  oz.  of  castor  oil  and  prevent  re-infection  by  keeping 
the  pigs  in  lion-infected  styes.  The  administration  of  worm 
remedies  or  other  medicinal  agents  in  capsules  is  not  recom¬ 
mended  as  the  capsules  are  likely  to  get  down  the  wind-pipe 
and  cause  choking. 

Prevention. — The  following  method  known  as  the 
McLean  County  System  "  was  introduced  in  America  to 
prevent  infection  in  young  pigs.  Essentially  it  consists  in 
handling  young  pigs  from  birth  until  they  are  several  months 
old  so  as  to  avoid  or  reduce  to  a  minimum  the  chances  of 
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infection  with  worms;  in  other  words  to  keep  young  pigs 
entirely  away  from  old  hog  lots,  or  places  that  have  been 
exposed  to  faecal  contamination. 

Farrowing  Pens. — Before  farrowing,  the  pens  are 
thoroughly  cleansed,  all  litter  is  removed  and  the  concrete  or 
wooden  floors  and  sides  of  the  pens  are  scrubbed  with  boiling 
water  and  lye. 

After  freeing  the  sows  of  infection  by  dosing,  they  are 
placed  in  the  clean  pens  a  few  days  before  farrowing  but  not 
before  the  mud  and  dirt  that  is  usually  present  on  their  skins 
has  been  removed.  The  udder  particularly  should  he  well 
washed  with  soap  and  water ;  the  object  of  this  preliminary 
treatment  is  to  clean  the  skin  and  udder  of  worm  eggs,  so  that 
the  new-born  pigs  will  not  swallow  the  eggs  which  may  be 
present  on  the  skin  and  udder.  After  fan-owing,  the  sow  and 
pigs  ai'e  not  allowed  out  of  the  farrowing  pen  until  they  are 
taken  to  pasture;  the  sow  and  her  litter  in  a  few  days  to  two 
weeks  after  farrowing  are  moved  to  pasture  in  a  double  crate 
or  sledge,  one  compartment  for  the  sow  and  one  for  the  pigs. 

Pastures. — The  pasture  should  not  be  a  permanent  pasture 
which  has  been  used  by  other  pigs  but  one  that  has  been  under 
cultivation.  Shelter  houses  for  each  sow  and  her  litter  are 
provided  in  the  pasture  and  water  supplied  by  piping  or  tanks. 
No  other  pigs  should  be  allowed  access  to  the  pasture,  nor 
should  the  pigs  be  allowed  to  wander  off  the  pasture. 

They  should  be  kept  from  infected  places  until  they  are  at 
least  four  months  old.  By  this  time  they  have  acquired  a 
resistance  against  worm  infection  hut  they  should,  nevertheless, 
not  be  brought  back  to  insanitary  conditions,  or  to  heavily- 
infected  styes. 

(3)  Lung  worm.  ( Metastrongylus  elongatus). 

This  worm  is  found  in  the  air  passages  of  the  lungs  ;  it  is 
white  in  colour  and  one  to  two  inches  long. 

Pigs  become  infected  by  swallowing  the  infected  larvae. 
Infected  pigs  should,  if  possible,  be  kept  on  dry  pastures,  well 
fed  and  provided  with  shelter  and  kept  under  good  sanitary 
conditions. 

(4)  A  Nodular  Worm. 

A  nodular  worm  which  is  not  the  same  as  found  in 
cattle  and  sheep  and  a  whipworm  ( Trichuris )  may  sometimes 
be  found  in  the  intestines,  but  they  usually  do  not  produce  any 
serious  disturbances  of  health,  unless  present  in  large  numbers. 
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Parasites  of  the  Dog. 

{A)  Tapeworms. 

(1)  Tcenia  echinococcus. 

This  is  a  small  tapeworm  about  a  quarter  of  an  inch  long 
which  occurs  in  the  small  intestines. 

Life  History — The  ova  when  swallowed  develop  in  the 
stomach  of  almost  all  mammals,  including  man,  and  the  lame 
burrow  through  the  walls  of  the  intestines  and  are  conveyed 
by  the  blood  to  various  parts  of  the  body — liver,  spleen,  kidneys, 
heart,  brain,  etc. — where  they  develop  into  cysts,  on  the  inner 
wall  of  which  a  number  of  tapeworm  heads  develop ;  in  some 
instances  the  cysts  rupture  in  the  infected  animal  and  these  can 
again  develop  into  cysts.  The  cysts  may,  by  their  pressure  on 
organs  and  vital  parts,  cause  serious  results. 

Treatment. — Starve  for  twenty-four  hours  and  then  give 
arecoline  hydrobromide,  J  gr.  to  ^  gr.  in  I  oz.  to  1  oz.  of 
water. 

There  is  no  medicinal  agent  which  destroys  the  cysts  in 
man  or  other  mammals,  but  their  removal  surgically  is  some¬ 
times  resorted  to  in  humans. 

12)  The  Girl  Tapeworm  ( Multiceps  multiceps) . 

Is  found  in  the  dog  and  jackal.  The  cystic  form  develops 
in  the  brain  of  sheep,  goats  and  cattle.  Preventive  measures 
■consist  in  treating  the  dog  with  arecoline  hydrobromide. 

(3  The  Cucumber  Seed  Tapeicorm. 

Is  found  in  most  dogs  and  in  the  jackal  and  cat.  It  is  so 
called  because  the  segments  resemble  cucumber  seeds. 

Life  History. — The  eggs  voided  by  infected  animals  de¬ 
velop  in  the  dog’s  fleas  and  lice,  in  which  they  form  cysts; 
the  dog  becomes  infected  by  swallowing  the  infected  fleas 
and  lice. 

Treatment. — This  is  the  same  as  detailed  above  for  the 
other  dog  tapeworms. 

(B)  Roundworms. 

(1)  The  Dog  Ascaris  ( Belascaris  marginata). 

Two  kinds  occur  in  dogs.  Their  life  history  is  similar  to 
pig  ascaris.  They  cause  loss  of  condition. 

Treatment. — Pasting  for  twenty-four  hours  and  dosing 
with  oil  of  °henopodium,  1  drachm,  and  chloroform,  .1  drachm, 
in  an  ounce  of  castor  oil. 
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(2)  The  Hookworm. 


i  lus  is  iound  in  the  small  intestines.  It  is  a  small  worm 
about  hall  an  inch  in  length,  and  is  responsible  for  loss  of 
condition,  anaemia  and  digestive  disturbances. 


Life  History.— The  eggs  after  being  voided,  hatch  in  moist 
soil  and  the  larvae  probably  penetrate  the  skin  and  are  trans¬ 
ported  by  the  blood  stream  to  the  lungs  and  ascend  the  wind¬ 


pipe  to  the  mouth  or  are  coughed  up.  After  being  swallowed 
they  develop  into  adults  in  the  small  intestines. 


Treatment. 


-The  same  as  for  ascaris  in  dogs.  (See  above.) 


SOME  POISONOUS  PLANTS  OF  KENYA, 
lhe  flora  of  tropical  African  contains  numerous  poisonous 
species,  many  of  which,  although  well  known  to  the  natives 
are  still  unknown  to  European  science.  It  is  only  by  degrees 
that  information  about  poisonous  plants  is  being  accumulated, 
but  it  is  being  realised  more  and  more  that  poisonous  plants 
are  responsible  for  a  heavy  annual  loss  amongst  cattle  and  sheep 
m  this  Colony.  During  the  past  two  years  many  plants  have 
been  experimented  with  and  it  is  significant  that  nearly  50  per 
cent  oi  the  plants  tested  have  proved  to  be  highly  toxic  for 
sheep. 


Poisoning  by  plants  may  occur  under  a  variety  of  con¬ 
ditions  depending  on  climatic,  telluric  and  atmospheric  factors 
which  are  not  always  very  clear;  for  instance,  certain  grasses 
may  be  highly  toxic  for  herbivorous  animals  when  they  are 
wilting.  I  his  particular  toxic  phase  is  generally  very  ephemeral 
and  is  lost  after  the  next  shower  of  rain.  Undoubtedly  hydro¬ 
cyanic  acid  poisoning  produced  by  the  ingestion  of  certain 
wilting  grasses  is  not  uncommon  in  tropical  Africa  for  many 
species  of  the  most  typical  Central  African  grasses,  e.g.  era- 
grostis,  cymbopogon,  andropogon,  etc.,  produce  hydrocyanic 
acid  in  considerable  amounts  during  wilting  before  the  rains. 
Ingestion  of  grasses  containing  toxic  amounts  of  this  acid  pro¬ 
duces  very  sudden  death  either  without  premonitory  symptoms 
or  preceded  by  a  very  transient  nervous  excitement  followed  by 
coma  and  death.  The  extent  to  which  hydrocyanic  acid 
poisoning  following  the  ingestion  of  grasses  occurs  in  this 
Colony  is  quite  unknown  but  it  may  explain,  partially  at  any 
rate,  those  cases  of  sudden  death  that  are  noticed  during 
droughts  in  animals  grazing  on  parched  or  wilting  veld. 

Not  every  part  of  a  plant  may  be  poisonous.  Some  parts 
may  be  much  more  potent  or  virulent  than  others.  Thus  the 
berries  of  black  nightshade,  the  seeds  of  Datura  stramonium, 


the  leaves  and  twigs  of  acokanthera  and  the  roots  of  the  various 
umbellifersD  are  the  most  poisonous  parts  of  these  respective 
plants.  Generally,  however,  when  one  part  of  a  plant  is  toxic 
the  rest  of  the  plant  also  contains  the  same  poison  but,  it  may 
be,  in  considerably  smaller  and  perhaps  non-toxic  amounts. 

Different  classes  of  live  stock  vary  considerably  in  their 
susceptibility  to  poisonous  plants.  Animals  born  and  bred  on 
a  farm  appear  to  possess  an  inborn  instinct  as  to  what  is  whole¬ 
some  to  eat  and  what  must  be  avoided.  Poisoning  undoubtedly 
is  most  common  in  imported  animals  or  in  animals  introduced 
on  to  the  farm  from  a  different  part  of  the  country  where  the 
vegetation  and  grazing  are  different,  but  it  is  a  well-recognised 
fact  that  there  is  no  accounting  for  the  appetite  or  taste  of 
stock  and  this  is  particularly  true  of  sheep. 

The  effects  of  plants  on  animals  vary  considerably,  depend¬ 
ing  mainly  on  the  chemical  nature  of  the  toxic  principle  of  the 
plant  and  its  specific  action  on  some  particular  organ  or  system 
of  the  host  that  has  eaten  the  plant.  One  poison  may  act 
differently  on  two  distinct  species  of  animal,  e.g.  the  toxin  of 
Senecio  latifolius  has  a  specific  action  on  the  liver  of  horses  and 
the  alimentary  canal  of  bovines.  Many  plants  contain  more 
than  one  toxic  principle  each  of  which  may  act  specifically  at 
the  same  time  on  a  particular  body  tissue.  Some  plants,  not 
poisonous  in  the  real  meaning  of  the  word,  do  much  damage 
by  tainting  the  milk  of  dairy  cows  or  the  flesh  of  beef  breeds 
while  others  cause  mechanical  damage  especially  to  the  feet 
and  mouth  region.  Examples  ot  the  latter  are  plants  provided 
with  thorns  or  spikes,  e.g.  T  rib  ulus  terrestris ,  various  acacia, 
etc.,  while  examples  of  the  former  are  water  parsnip  ( Shun 
latifolium),  worm-wood  ( Artemisia  afra),  wood-sorrel  ( Oxalis 
flcetosella),  and  the  various  wild  garlics  (Allium  species),  etc. 

In  the  following  table  (obviously  incomplete)  a  brief  list  is 
given  of  plants  known  to  be  poisonous  for  stock  in  this  country. 
Experience  in  Southern  Africa  is  that  the  list  of  plants  toxic 
for  animals  is  a  very  formidable  one  and  there  is  no  doubt  that 
many  plants  whose  toxicity  has  already  been  elucidated  in  the 
southern  parts  of  this  continent  occur  in  this  Colony  and 
are  doubtless  equally  toxic  here.  It  is  only  by  the  steady 
accumulation  of  data  furnished  by  farmers  and  by  the  collection 
and  experimentation  of  plants  that  anything  like  an  adequate 
knowledge  can  be  obtained  of  this  important  subject.  Farmers 
are  invited  to  assist  in  this  investigation  by  sending  to  the 
Laboratory  for  further  research  any  plant  or  vegetable  material 
which  they  regard  with  suspicion. 
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XERIUM  OLEAXDER. 
Family  :  Apocynateoe 


AC  OK AN TH  E R A  SC H I M  PERL 
Family  :  Apocynacece. 


To  face  page  126. 


SOLANUM  NIGRUM. 
Family  :  Sulanacea 


RANUNCULUS  PINNATUS. 
Family  :  Ranunculacete. 


ASCLEPIAS  PHYSOCARPA. 
Family  :  Asclepiadacece. 


DATURA  STRAMONIUM. 
Family  •  Solanacece , 


D1CH ROCEFHALA  CHRYSANTHEM 1FOLIA 
Family  :  Compoiitm 


POISONOUS  PLANTS  OF  KENYA. 
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Poisonous  Plants  of  Kenya. — ( Contd .) 


Poisoncus  Plants  ok  Kenya. — (Ccntd.) 
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Poisonous  Plants  of  Kenva. — ( Contd .) 
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Poisonous  Plants  of  Kenya.— (Con tel.) 
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Poisonous  Plants  of  Kenya.— [Contd.) 
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readily  recognised. 


POISONING  BY  SOME  OF  THE  COMMON 
CHEMICALS. 

Certain  chemical  agents  are  commonly  used  on  farms,  and 
may  lead  to  cases  of  poisoning  amongst  the  domestic  animals, 
e.g.  arsenic,  strychnine,  lead,  etc. 

Common  salt  in  large  doses  is  a  deadly  mineral  poison  for 
certain  animals,  particularly  the  pig  and  fowl.  In  this  article 
poisoning  by  common  salt,  arsenic,  lead  and  strychnine  will 
only  be  discussed. 

Poisoning  by  Common  Salt. 

Salt  itself  rarely  causes  poisoning ;  more  often  fatal  cases 
are  observed  following  the  use  of  liquors  derived  from  the 
salting  or  boiling  of  meat,  or  from  salted  potatoes.  Brine  is 
very  toxic  for  swine,  and  care  must  therefore  be  exercised  in 
feeding  these  animals  in  places  where  brine  and  other  salty 
solutions  are  used  for  various  domestic  purposes.  Similarly 
salted  meal  or  potato  mashes  should  be  given  to  fowls  with  the 
greatest  caution. 

Symptoms. 

(a)  In  Swine. — Symptoms  are  salivation,  great  thirst, 
diarrhoea  or  constipation,  while  the  animal  sits  on  its  haunches 
like  a  dog.  Nervous  symptoms  then  supervene,  e.g.  giddiness, 
blindness,  dilation  of  the  pupils,  and  convulsions.  Death 
occurs  in  convulsions  after  an  illness  of  three  days  or  so. 

( b )  In  Fowls. — Symptoms  are  mainly  nervous,  but  there 
may  be  marked  muscular  tremors,  progressive  difficulty  in 
walking,  and  finally  complete  inability  to  stand  or  rest  on 
the  perch.  Great  thirst  also  exists,  and  there  may  be  viscous 
discharge  from  the  beak. 


Post-mortem  Lesions. 

General  inflammation  of  stomach  and  intestines  is  ob¬ 
served,  while  the  blood  is  dull  red  and  coagulates  rapidly. 

Treatment. 

There  is  no  specific  drug  treatment.  White  of  egg  or  gruel 
or  milk  should  be  given  with  a  sedative,  such  as  laudanum. 
If  possible,  administer  an  emetic  to  empty  the  stomach. 

Poisoning  by  Strychnine. 

Cases  of  strychnine  poisoning  occur  quite  frequently  on 
farms  where  this  alkaloid  is  used  for  the  destruction  of  rats  or 
other  vermin,  e.g.  leopard,  jackal,  etc.  Cases  of  poisoning 
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occur  mainly  in  the  smaller  domestic  animals,  but  cattle  and 
horses  may  also  be  fatally  poisoned. 

Symptoms. 

In  all  animals  strychnine  is  a  powerful  nerve  stimulant, 
and  its  symptoms  are  generally  easily  recognised.  There  are 
very  marked  general  tetanic  spasms  during  which  the  back  is 
arched  and  the  respirations  are  stopped.  The  animal  becomes 
remarkably  sensitive  to  external  stimuli,  e.g.  noise,  light,  heat, 
cold,  etc.  Death  results  from  asphyxiation.  Vomition  is 
common  in  the  dog,  while  the  temperature  may  be  elevated 
one  or  two  degrees. 

Poisoning  by  strychnine  may  be  confused  with  tetanus 
(lockjaw),  but  the  spasms  are  clonic  in  strychnine  poisoning  and 
tonic  in  tetanus.  Tetanus  is  very  rare  in  cattle  and  dogs,  but 
strychnine  poisoning  is  not  uncommon  in  these  animals. 

Post-mortem  A ppearances. 

These  are  very  vague  and  are  mainly  those  of  asphyxia. 
There  is  always  more  or  less  marked  rigidity  of  the  muscular 
system,  especially  of  limbs  and  jaws. 

Treatment . 

First  of  all  an  emetic  must  be  given  to  rid  the  stomach 
of  any  toxic  material.  The  ordinary  emetics  in  general  use 
are  quite  efficacious.  Keep  the  animal  quiet,  and  away  from 
all  external  stimuli.  To  combat  the  nervous  and  muscular 
symptoms  a  general  sedative  is  indicated,  and  the  best  of  all 
is  chloral  (6  grammes  for  a  dog). 

Poisoning  by  Lead. 

Lead  poisoning  is  not  uncommon  and  causes  a  small  loss 
every  year  on  certain  farms.  Its  prevalence  in  this  Colony 
has  not  yet  been  determined,  but  ifs  presence  has  been  sus¬ 
pected  on  more  than  one  occasion. 

The  disease  occurs  particularly  in  cattle  and  dogs.  In  the 
former  animal  it  results  from  eating  white  paint  or  red  lead  or 
chewing  old  painted  canvas,  etc.,  while  dogs  are  poisoned  as  a 
result  of  licking  wet  paint.  Every  precaution  should  he  taken 
to  remove  old  paint  tins  or  cans  from  grazing  land,  as  the 
omnivorous  appetite  of  many  cattle  does  not  stop  at  the  chewing 
of  any  article  containing  paint. 

Sym  ptoms. 

(a)  Tn  Cattle. — The  chief  symptoms  are  nervous  in 
character,  and  are  those  of  increasingly  pronounced  paralysis 
of  both  voluntary  and  involuntary  muscles  through  the  motor 


nerves.  In  addition,  there  are  symptoms  of  intense  colic, 
convulsions  and  coma,  which  are  soon  followed  by  death  in 
acute  cases.  The  dung  is  very  hard  and  black,  the  breath 
foetid,  and  the  urine  very  ropy.  Very  often  there  are  marked 
symptoms  of  delirium. 

Tn  chronic  cases,  characteristic  blue  lines  appear  on  the 
gums,  while  there  are  also  symptoms  of  intermittent  abdominal 
pains,  great  thirst,  alternating  diarrhoea  and  constipation, 
emaciation,  debility,  paralysis  and  death. 

Symptoms  in  horses  are  similar  but  the  brain  symptoms 
ai'e  very  pronounced,  and  there  is  a  characteristic  “  roaring 
in  working  horses  which  at  once  attracts  attention.  As  in 
cattle,  plumbism  is  generally  very  fatal. 

Generally,  plumbism  runs  a  protracted  course  for  many 
weeks  or  even  months. 

Post-mortem  Lesions. 

The  commonest  lesion  is  a  more  or  less  marked  mflamma- 
ti-  :  of  the  intestines  and  fourth  stomach,  while  small  pellets 
of  lead,  black  on  the  surface,  but  white  internally,  may  be 
found  in  the  ingesta. 

Death  is  very  rapid  and  no  post-mortem  lesions  are  ob¬ 
served  in  cases  poisoned  by  the  easily  soluble  lead  preparations. 


Treatment. 

Remove,  if  possible,  the  already  ingested  lead  by  a  good 
emetic  or  a  saline  purge.  For  all  practical  purposes  the 
stomach-pump  is  useless  in  bovines  and  equines,  so  that  the 
most  efficacious  treatment  is  to  administer  a  full  dose  of  either 
Epsom-  or  Glauber’s  salt.  Both  these  salts  form  an  insoluble 
sul]  hate  of  lead,  which  is  expelled  by  the  purgative  action  of 
the  drug.  Subsequently,  full  doses  of  iodide  of  potassium 
should  be  given  to  complete  the  elimination  of  the  poison. 

Poisoning  by  Arsenic. 

Arsenic  poisoning  is  the  commonest  mineral  poison  in 
Kenya,  and  occurs  especially  in  cattle  and  sheep,  but  cases 
crop  up  from  time  to  time  in  horses,  swine  and  dogs.  The 
cause  is  obvious,  and  is  nearly  always  traceable  to  the  malicious 
or  accidental  administration  of  some  cattle  dip  or  weed-killer 
containing  a  high  amount  of  a  soluble  arsenic  salt. 
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Symptoms . 

Poisoning  by  dip  or  weed-killer  is  generally  very  rapid  in 
its  course.  There  is  acute  abdominal  pains,  depression,  saliva¬ 
tion,  and  in  all  animals  the  diarrhoea  often  becomes  bloody. 
Nervous  symptoms  appear  towards  the  end  of  the  illness, 
e.g.  trembling,  paralysis  of  the  hindquarters,  stupor  and  con¬ 
vulsions. 

In  many  cases  death  may  occur  without  any  premonitory 
symptoms.  Chronic  poisoning  is  very  rare  in  animals.  It  is 
evinced  by  great  wasting,  lameness,  gradual  abolition  of  all 
motor  and  sensory  function,  and  great  thirst. 

Post-mortem  A ppearances. 

There  is  intense  inflammation  of  stomach  and  intestines, 
so  that  the  mucosa  is  a  deep  claret  colour  and  often  eroded. 
There  may  be  congestion  and,  in  protracted  cases,  fatty  changes 
in  the  liver,  heart  and  kidneys.  Arrest  of  decomposition  is  a 
noticeable  leature  of  arsenical  poisoning. 

Diagnosis. 

Arsenical  poisoning  may  be  confused  with  anthrax,  but 
examination  of  blood  smears  will  soon  decide  the  presence  or 
otherwise  of  anthrax.  An  accurate  diagnosis  of  arsenical 
poisoning,  however,  can  only  lie  made  by  analysis  of  the 
contents  of  the  stomach  and  intestine  or  of  the  unfixed  liver, 
skin,  etc. 

Treatment. 

Emetic  and  purgatives  must  first  be  given,  followed  by 
such  demulcents  as  white  of  egg,  milk  and  lime  water  in 
liberal  quantities.  Freshly  prepared  precipitated  ferric  hy¬ 
droxide  is  a  specific  or,  in  an  emergency,  tincture  of  i'erri  per- 
chloride  may  be  treated  with  a  solution  of  washing  soda  and 
the  filtered  mixture  administered  ad  lib.  in  warm  water. 

If  pain  is  very  severe  morphia  may  be  given,  while  in 
cases  o!  marked  nervous  depression  subcutaneous  inoculations 
of  ether  or  strychnine  are  useful. 

SNAKE-BITE. 

Snake-bite  is  said  to  cause  a  certain  mortality  every  year, 
but  undoubtedly  many  cases  are  confused  with  some  of  the 
infectious  diseases,  especially  anthrax  and  blackquarter. 
Horses,  cattle,  slice]),  goats,  dogs  and  man  are  all  susceptible 
to  snake  bite,  while  cats  and  pigs  are  less  commonly  affected, 
not  because  they  are  immune,  but  because  they  are  expert 
destroyers  of  snakes. 


137 


Recognition  of  a  Prisonous  Snake. 

A  poisonous  snake  is  readily  identified  by  examination  of 
its  upper  teeth.  Harmless  snakes  have  two  long  rows  of  teeth 
on  each  side  of  the  upper  jaw,  while  a  poisonous  snake,  like 
the  cobra  or  puff  adder,  has  on  each  side  one  long  row  external 
to  which  is  a  single  fang.  This  fang  is  merely  grooved  in  the 
cobra  species,  hut  in  the  adders  or  vipers  the  fang  is  tunnelled 
by  a  canal;  in  any  case,  the  fang  communicates  with  the 
poison  gland  which  lies  posterior  to  the  eye.  A  bite  of  a  harm¬ 
less  snake  generally  produces  two  double  rows  of  small  punc¬ 
tures,  whereas  a  poisonous  snake  causes  two  single  rows,  with 
one  large  puncture  external  to  each  row. 

Period  of  Incubation  after  beir-g  Bitten. 

Symptoms  may  appear  practically  as  soon  as  the  snake  has 
bitten  or  they  may  he  delayed  for  many  hours  or  days.  Many 
factors  influence  the  rapidity  of  the  appearance  of  symptoms 
after  biting,  e.g.  age,  size  and  type  of  snake,  potency  and  dose 
of  venom,  season  of  year,  length  of  time  since  last  snake¬ 
bite,  etc. 

Types  of  Poisoning. 

There  are  two  distinct  types  of  snake  venom,  viz. — 

(a)  Colubrine  (cobra  type),  and 

(b)  Yiperine  (adder  type). 

There  are  many  symptoms  common  to  poisoning  by  both 
types  of  venom,  hut  colubrine  venom  exerts  its  action  on  the 
nervous  system  (particularly  the  respiratory  centres),  while 
viperine  venom  acts  mainly  locally. 

Symptoms  of  Colubrine  Poisoning . — The  main  symptoms 
are  excitement,  restlessness,  muscular  tremors,  with  respira¬ 
tory  difficulties.  Asphyxia  frequently  causes  death,  especially 
in  sheep  and  dogs.  If  death  is  not  rapid  there  is  marked 
depression,  enlivened  by  intervals  of  great  excitement,  hut  as  a 
rule  the  animal  is  very  depressed  until  it  dies  or  recovers. 
Pain  may  he  evinced  as  well  as  profuse  perspiration,  continual 
movements  of  head,  tail  and  limbs,  salivation  and  defalcation. 
There  is  no  alteration  of  temperature — a  point  of  some  import¬ 
ance  in  the  differentiation  of  snake-bite  from  an  infectious 
disease.  No  local  swelling  may  he  observed  in  very  acute 
cases,  hut  in  prolonged  cases  it  is  very  pronounced.  The 
lesions  may  be  soft,  painless  and  pendulous,  or  hard,  warm  and 
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very  sensitive.  In  cases  of  recovery  these  swellings  may 
persist  for  weeks  and  are  slowly  absorbed,  if  the  swelling  is 
incised  il  is  found  to  be  due  to  an  infiltration  with  yellow,  often 
haemorrhagic,  fluid  in  which  may  be  pieces  of  necrotic  material. 

Symptoms  of  1  ipcrine  Poisoning. — Generally  the  consti¬ 
tutional  symptoms  are  similar  to  what  has  been  described 
above,  but  in  addition  the  local  swelling  and  pain  are  very 
pronounced.  This  swelling  appears  within  a  quarter  of  an  hour 
of  being  bitten,  and  may  assume  an  enormous  size.  At  first 
soft,  it  rapidly  becomes  tense,  warm  and  very  painful,  while 
the  skin  assumes  a  livid  discoloration.  Inco-ordination,  paraly¬ 
sis,  and  the  pronounced  brain  symptoms  noticed  in  colubrine 
poisoning  have  never  been  observed  in  patients  bitten  by 
members  of  the  viper  family.  On  opening  the  swelling  the 
subcutaneous  tissues  are  infiltrated  with  a  deep  red  gelatinous 
liquid  and  material,  while  livid  areas  are  found  around  the 
punctures. 

Diagnosis. 

This  may  be  very  difficult  or  impossible  where  no  reptile 
has  been  actually  seen  near  the  affected  animal,  or  in  cases 
where  punctures  by  the  fangs  cannot  be  found.  Diseases  like 
blackquarter,  anthrax  or  malignant  oedema  must  be  excluded, 
and  the  absence  of  a  high  temperature  is  a  valuable  aid  in  this 
respect.  The  great  local  pain,  pronounced  pendulous  oedema, 
the  fang  punctures  (which  may  be  bleeding),  and  the  onset  of 
nervous  or  respiratory  symptoms  are  typical  of  snake-bite.  The 
diagnosis  is  much  easier  on  farms  where  anthrax,  blackquarter, 
or  malignant  oedema  are  not  prevalent. 

Treatment. 

If  possible,  apply  a  tight  ligature  above  the  bitten  part, 
and  leave  on  for  at  least  half  an  hour.  Freely  incise  the  area 
over  and  about  the  punctures  to  encourage  haemorrhage,  and 
compress  the  wounds  to  assist  in  expelling  any  venom.  Eub 
into  the  wound  crystals  of  potassium  permanganate,  and  cover 
it  with  a  compress  soaked  in  a  solution  of  the  same  drug. 
General  treatment  is  also  indicated  to  maintain  the  animal  s 
strength,  e.g.  stimulants  such  as  hot  coffee,  alcohol,  or  sub¬ 
cutaneous  injection  of  strychnine.  It  possible  a  dose  ol  specific 
anti-venom  serum  should  be  administered  without  delay,  but 
in  most  cases  this  substance  is  neither  handy  nor  available. 


PART  II. 


Laboratory  Methods  Employed  in  the  Diagnosis  of 
Contagious  Stock  Diseases. 

As  treatment  of  disease  is  of  necessity  empirical  and  may 
not  be  successful  until  the  cause  is  established,  it  is  of  para¬ 
mount  importance  that  an  early  positive  diagnosis  should  be 
made.  As  will  be  seen  from  Part  1  of  this  pamphlet,  the  clini¬ 
cal  symptoms  of  many  of  our  stock  diseases  are  similar  to  some 
degree,  and  unless  outstanding  and  diagnostic  signs  are  present 
no  one  is  justified  in  asserting  the  identity  of  the  condition 
under  examination.  Other  methods  of  diagnosis  must  in  such 
cases  be  employed,  and  as  a  rule  these  should  follow  the  lines 
outlined  below. 

2.  It  is  often  difficult — impossible,  in  fact — in  cases  where 
farmers  are  living  at  great  distances  from  this  Laboratory,  to 
submit  specimens  to  us  for  examination  quickly  enough  to 
ensure  a  reply  being  received  in  time  to  indicate  the  steps  to 
be  taken.  In  such  instances,  and  particularly  when  immediate 
action  is  indicated,  as  for  example  with  highly  contagious 
diseases,  specimens  should  be  sent  to  the  nearest  veterinary 
officer.  These  officers  are  nowadays  equipped  with  sufficient 
laboratory  appliances  to  make  microscopical  diagnosis  in  many 
instances. 

3.  It  must  be  remembered  that  pathological  research  is 
not  quite  equivalent  to  a  chemical  analysis  which  can  be 
conducted  by  a  series  of  scheduled  tests,  each  of  which  affirms 
or  negatives  the  presence  of  a  particular  substance.  We  are 
dealing  with  materials  capable  of  undergoing  profound  modi¬ 
fication  through  decomposition,  and  usually  with  a  very  limited 
amount  spread  for  microscopical  purposes  on  a  glass  slide.  If 
not  so  spread,  it  will  decompose,  and  the  microbes  causing 
decomposition  become  so  numerous  as  to  entirely  disguise  the 
real  cause.  Again,  although  for  some  diseases  there  do  exist 
certain  definite  tests,  the  manner  in  which  the  material  is 
collected  may  entirely  preclude  their  application. 

4.  It  is  requested  therefore  that  in  collecting  and  sub¬ 
mitting  specimens  for  laboratory  diagnosis,  great  care  should 
be  taken  to  carry  out  the  following  instructions  as  closely  as 
possible. 


A.— METHODS  OF  FORWARDING  MATERIAL  TO 
LABORATORY  FOR  DIAGNOSIS. 

We  strongly  urge  the  necessity  of  cleanliness  in  the 
handling  and  therefore  comparative  purity  of  the  samples  to  be 
examined.  In  all  cases  an  endeavour  ought  to  he  made  to 
eliminate  dirt  and,  if  possible,  alien  bacteria,  which  abound  on 
all  open  surfaces  and  particularly  in  decomposing  carcasses. 


1. — Glass  Slides. 

A  stock  of  these  should  be  at  hand  always,  together  with 
postal  wrappers  which,  with  other  articles  here  mentioned,  can 
be  obtained  on  application  from  the  nearest  veterinary  officer 
or  direct  from  the  Laboratory.  Slides,  which  should  always  be 
sent  in  duplicate,  are  used  for  the  collection  of  blood,  pus, 
organ  smears,  etc.,  when  the  disease-producing  organism  is  one 
which  can  be  detected  by  direct  microscopical  examination. 
(The  disease  organisms  which  can  be  so  detected  on  a  slide 
will  be  stated  later.) 

When  forwarding  slides  or  other  material  from  a  sick 
animal,  a  full  description  of  the  nature  of  the  illness  should  be 
clearly  stated. 

2. — Swabs. 

These  are  sterile  plugs  of  cotton  wool  fitted  into  sterile 
tubes  and  enclosed  in  a  wooden  case.  They  are  used  to  collect 
material  for  more  detailed  tests  than  are  possible  with  slides. 
The  materials  usually  collected  are  :  Blood  or  organ  substances 
in  diseases  like  Kikuyu  fowl  disease  ;  pus  from  an  abscess,  either 
externally  or  occurring  within  the  body;  other  fluids  where 
there  is  a  suspicion  of  bacterial  cause.  The  materials  collected 
must  be  pure  of  themselves,  if  possible,  and  the  cotton-wool 
plug  must  not  touch  anything  but  the  material  being  collected 
for  examination. 


3. — Small  Bottles. 

These  are  used  principally  for  the  purpose  of  collecting 
samples  of  blood  which  require  special  examination,  as  for 
example  for  the  detection  of  contagious  abortion. 


4. — Glass  Tubes. 

These  may  either  contain  preservatives  or  not.  Materials 
which  can  be  sent  in  them  without  preservative  are  :  Bung, 
in  its  natural  state,  for  the  detection  of  worm  infections;  skin 
scrapings  for  mange,  ringworm  and  streptothricosis. 
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L’hose  with  preservatives  contain  : — 

(</'  O.C  .Cr.  mixture,  which  prevents  the  coagulation  of 
blood  and  preserves  the  virus  of  horse-sickness,  swine 
fever  and  bluetongue. 

(h'  Citrate  solution,  which  prevents  the  coagulation  of 
the  blood  in  rinderpest  and  other  diseases,  the  viruses 
of  which  are  killed  by  the  O.C. Cl.  solution. 

(<'  Formalin ,  lor  the  preservation  of  portions  of  organs 
and  tumours  destined  chiefly  for  histological  investi¬ 
gation.  Samples  of  worms  and  ticks  can  also  be 
sent  in  it. 

(d)  Tick  preservatives,  for  the  preservation  of  ticks,  lice, 
fleas  and  such  insects.  Biting  flies  should  not  be 
put  in  fluids. 

Labels  should  always  be  addressed  distinctly  to  expedite 
despatch,  to  the  Chief  Veterinary  Research  Officer,  Veterinary 
Research  Laboratory,  P.O.  Ivabete,  or  by  rail  to  Ivabete. 


B.— METHODS  OF  COLLECTING  MATERIAL  FOR 
EXAMINATION  OR  TESTS. 

1. — Blood  Slides. 

The  most  suitable  place  from  which  to  take  blood  m  live 
animals  is  the  ear.  The  head  should  be  firmly  held,  the  hair 
should  be  clipped  off  a  small  area  on  the  edge  of  the  ear,  and 
the  clipped  surface  wiped  in  order  to  get  rid  of  any  dirt.  With 
a  pair  ot  sharp  scissors  or  a  knife  make  a  small  cut  on  the 
cleaned  edge.  On  the  appearance  of  a  drop  of  blood,  it  should 
be  touched  with  the  middle  of  one  of  the  narrow  edges  of  a 
clean  slide.  The  end  with  the  blood  on  should  be  placed  on 
a  second  slide  (which  must  be  clean  and  free  from  dust  or 
giease) ,  holding  it  at  an  angle  of  about  forty-five  degrees. 
V  hen  the  blood  has  spread  out  in  the  angle  betwTeen  the  two 
slides  and  along  the  edge  of  the  vertical  slide,  this  should  be 
drawn  along  the  surface  of  the  horizontal  one,  as  illustrated. 


BLOOD 


SLIDE 


The  blood  must  be  spread  extremely  and  uniformly  thin — 
if  too  thick,  microscopical  diagnosis  cannot  be  made — and  the 
smear  dried  quickly  by  waving  in  the  air.  The  wet  surfaces  or 
slides  must  not  be  placed  together  on  any  account. 

■2. — Gland  Slides. 

The  animal  should  be  well  secured  and  the  gland  in  front 
of  the  right  shoulder  firmly  grasped  with  the  left  hand.  The 
skin  over  the  area  should  be  clipped  and  cleaned,  and  the 
needle  of  a  hypodermic  syringe  thrust  into  the  gland  and 
slightly  moved  from  side  to  side.  The  syringe  with  piston 
closed  is  then  attached  to  the  needle  and  when  the  piston 
is  pulled  outwards  some  of  the  gland  substance  is  squirted  from 
the  needle  on  to  a  slide.  With  the  aid  of  a  second  slide  a 
thin  smear  is  then  made  in  the  same  manner  as  in  making 
a  smear  from  the  blood.  When  the  glands  are  enlarged  as  in 
recently  infected  cases  of  East  Coast  fever,  the  insertion  of 
the  needle  alone  is  usually  sufficient  to  obtain  enough  gland 
substance  without  the  necessity  of  resorting  to  aspiration  with 
a  syringe. 

3. — Organ  Slides. 

Collect  a  little  material  from  a  freshly  cut  surface  of  the 
organ  by  scraping  with  the  end  of  a  clean  slide,  and  proceed 
as  if  the  material  collected  were  blood.  In  making  the  cut 
with  a  knife  used  for  the  post-mortem  examination,  great  care 
should  be  taken  to  thoroughly  clean  the  instrument  first, 
either  by  washing  and  drying  or  by  making  a  series  ol  cuts 
with  the  knife  from  the  last  of  which  the  smear  should  be 
prepared  ;  this  will  tend  to  eliminate  the  presence  of  micro¬ 
organisms  being  conveyed  by  the  knife  from  the  intestines  or 
other  organs. 

4. — Pus  Slides. 

When  pus  slides  are  being  made  from  a  suspected  lymph¬ 
angitis  or  other  lesions,  a  fresh  abscess  should  be  washed  with 
disinfectants  and  punctured  with  a  clean  knife.  Pus  collected 


rom  open 


sores  is  as  a. 


rule  contaminated  with  numerous 


species  of  bacteria  which  render  positive  diagnosis  difficult  or 
even  impossible. 

5. — Swabs. 

Swabs  are  issued  chiefly  to  enable  suitable  material  to  be 


collected  for  more  detailed  tests  than  are  possible  with  slide 
examinations,  as  for  example  in  Kikuyu  fowl  disease,  when  it 
is  inconvenient  to  send  a  sick  or  dead  fowl,  or  in  collecting 
^  of  pus  from  lymphangitis  abscesses  when  it  is- 
al  vaccine  he  prepared. 


specimens 
desired 


a  specu 
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They  are  sterilized  before  issue,  and  should  on  no  account 
he  opened  before  they  are  required.  The  wooden  case  contains 
a  glass  tube  in  which  fits  a  cork  carrying  a  wire  and  a  small 
pledget  of  cotton  wool.  In  Kikuyu  fowl  disease  swabs  should 
he  made  trom  the  liver  soon  alter  death.  In  collecting  material 
on  the  swab  the  cotton  wool  should  he  removed  from  the 
tube  by  means  of  the  cork,  and  having  been  allowed  to 
saturate  itseli  in  the  material  being  collected,  it  is  immediately 
replaced  in  the  tube.  This  is  then  returned  to  the  wooden 
case,  which  should  he  sealed  and  forwarded  direct  to  the 
Laboratory  by  the  most  expeditious  route. 

The  cotton  wool  should  on  no  account  be  allowed  to  come 
into  contact  with  dirt  or  any  part  of  the  skin. 

0. — Small  Bottles. 

Method  of  obtaining  blood  from  the  ear  for  the  contagious 
abortion  test  : — 

Having  secured  the  animal  by  the  head  and  washed  the 
skin  over  the  jugular  lurrow  with  a  disinfectant,  apply  a  noose 
of  thin  soft  cord  or  thick  twine  to  the  lower  part  of  the  neck 
and  allow  an  assistant  to  tighten  it  until  the  distended  vein  can 
he  felt  distinctly  with  the  fingers.  Introduce  the  needle  of  a 
hypodermic  syringe  through  the  skin  over  the  middle  line  of  the 
\ein  and  carry  the  point  with  a  sudden  thrust  into  the  vessel. 
As  soon  as  this  has  been  done,  a  steady  stream  of  blood  should 
issue  trom  the  needle,  and  it  ought  to  be  allowed  to  flow  direct 
into  the  sterile  bottle  from  which  the  cotton-wool  plug  has  been 
removed.  It  the  bore  of  the  needle  is  too  small  it  may  be 
necessary  to  attach  the  syringe  and  abstract  the  blood  by 
suction. 

After  operating  on  an  animal,  the  needle  and  the  syringe 
also,  il  that  has  been  used,  should  he  rinsed  out  with  water 
that  has  been  boiled  and  allowed  to  cool,  before  proceedin°'  to 
the  next  animal.  11  the  syringe  is  used,  see  that  no  water  is 
left  in  the  barrel. 

For  the  purpose  of  the  test  about  one  ounce  of  blood  is 
required  trom  each  animal.  Each  sample  should,  of  course, 
he  sent  in  a  separate  bottle.  To  each  bottle  is  attached  a  sterile 
cork.  After  the  bottle  has  been  tightly  corked,  it  should  be 
set  on  one  side  until  the  blood  lias  completely  coagulated. 
Each  bottle  should  be  marked  for  the  purpose  of  identification 
with  the  name  or  number  of  animal,  and  the  package  itself 
should  be  labelled  on  the  outside,  “  Urgent,”  and  “  Abortion.” 
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7. — Preserved  Blood. 

When  collecting  in  O.C.G.  solution  or  into  citrate,  it  is 
easiest  obtained  by  bleeding  the  animal  from  the  jugular  vein 
according  to  the  method  just  described. 

In  the  case  of  pigs  and  often  with  small  animals  of  in¬ 
considerable  value,  it  is  advisable,  unless  the  operator  be 
practised,  to  destroy  the  animal  by  pithing  and  then  cut  its 
throat  and  collect  the  blood  as  it  spurts  from  the  arteries. 

8. — Formalin  and  Other  Preparations. 

Worms  for  identification  should  be  washed  in  clean  water 
and  then  transferred  to  this  solution.  In  sending  pieces  of 
diseased  organs,  quality  and  not  quantity  is  essential.  Pieces 
not  larger  than  half  an  inch  square  and  a  quarter  of  an  inch 
thick  should  be  cut  so  as  to  include  the  representative  parts  of 
the  abnormal  tissue,  and  then  be  immediately  dropped  into 
the  solution.  Ticks,  fleas  and  lice  tor  identification  are  simi¬ 
larly  placed  in  their  preservative.  When  required  for  breeding 
or  testing  purposes,  these  insects  should  be  sent  in  dry  tubes, 
the  corking  of  which  will  not  affect  their  vitality  for  several 
days. 

U.— DISEASES  WHICH  CAN  BE  DIAGNOSED  MICRO¬ 
SCOPICALLY  AND  THE  ORGANS  OR  SPECIMENS 
REQUIRED  FOR  DIAGNOSIS. 

Anaplasmosis . — Blood  or  spleen  slides,  or  both. 

Anthrax,. — Blood  slides  made  from  the  ear  blood. 

Bacillary  Necrosis. — Pieces  of  the  necrotic  tissue  in  formalin 
solution,  or  preferably  an  affected  animal. 

Biliary  Fever  of  Equines. — Blood  or  spleen  slides,  or  both. 

Blach quarter. — Slides  from  the  diseased  muscle,  as  well  as 
small  pieces  of  the  affected  muscle  about  as  thick 
as  the  little  finger,  which  have  been  dried  in  the 
shade. 

Contagious  Bovine  Pleuro-pneumonia  —  Several  small  portions 
of  diseased  lung  in  formalin  solution. 

East  Coast  Fever.— Gland  or  spleen  slides,  or  both. 

Fowl  Diphtheria  (Fowl  Pox).— A  sick  or  recently  dead  bird. 


Heart-water  in  Sheep ,  (louts  or  Cuttle. — Small  pieces  of  the 
brain,  spleen  and  kidneys,  collected  immediately 
after  (or  preferably  just  before)  death,  in  formalin 
solution.  Li  addition,  it  is  advisable  to  send 
blood  in  citrate  solution  collected  during  the 
temperature  reaction  to  reach  the  laboratory 
within  a  few  hours  after  collection. 

Kikuyu  Fowl  Disease  ( Fowl  Typhoid). — Preferably  a  sick  bird. 

Laikipia  Lung  Disease  of  Sheep. — Preferably  a  sick  sheep,  or 
failing  this  a  portion  of  the  diseased  lung  in 
formalin  solution. 

Lymphangitis  :  Ulcerative  or  Epizootic. — Pus  slides  from  a 
newly  opened  abscess  when  available. 

PI  euro-pneumonia  of  Goats. —  Preferably  a  sick  goat. 

Redwater. — Blood  or  spleen  slides  or  both. 

Strcptothricosis  and  Other  Skin  Diseases. — Scrapings  of  the 
skin  lesions;  preferably  an  affected  animal. 

Tick  Fever  of  Dogs. — Blood  or  spleen  slides,  or  both. 

Trypanosomiasis  or  Fly  Disease. — Blood  slides  taken  on  several 
days. 

Tuberculosis. — Slides  of  the  diseased  areas. 

Worm  Infections. — Dung  or  specimens  of  the  worms  in  forma¬ 
lin  solution  or  methylated  spirits. 


D.— DISEASES  WHICH  REQUIRE  SPECIAL  TESTS 
AND  MATERIAL  REQUIRED. 

Arsenical  Poisoning . — Portions  of  the  stomach  and  liver  in 
formalin  solution. 

Bluetongue. — Blood  in  O.C.G.  preservative. 

Colon  Dacillosis. — Preferably  a  sick  calf;  failing  this,  portions 
of  the  fresh  liver,  spleen,  intestines  and  mesen¬ 
teric  gland,  not  in  preservative.  Blood  and  gland 
smears  of  the  sick  beast.  Blood  in  citrated 
bouillon. 

Contagious  Abortion  of  Cattle. — Blood  in  small  bottles. 

Horse  Sickness. — Blood  in  O.C.G.  preservative. 


Paratyphoid  of  Calves. — Preferably  a  sick  calf;  failing  this, 
portions  of  the  fresh  liver,  spleen,  intestines  and 
mesenteric  gland,  not  in  preservative.  Blood 
collected  sterile  in  bottles  containing  sterile 
medium,  vi/,.  citrate  bouillon.  Blood  and  gland 
smears  of  the  beast  should  also  be  sent. 

Plan t  Poisoning. — Specimens  of  the  suspected  plant,  to  include 
the  root,  stem,  leaves  and  flowers. 

Rinderpest. — Blood  in  citrate  solution,  to  arrive  at  the  labora¬ 
tory  within  twenty-four  hours  of  collection. 

Sheep  Pox. — Preferably  an  affected  sheep. 

Swine  Fever. — Blood  in  O.C.G.  preservative. 


E. — METHOD  OF  MAKING  A  POST-MORTEM 
EXAMINATION. 

If  an  animal  dies  suddenly,  and  anthrax  is  suspected,  the 
carcass  should  not  be  opened,  but  a  blood  smear  could  be  made 
from  the  ear  and  the  carcass  burnt  in  situ. 

When  blackquarter  is  suspected,  a  smear  could  be  made 
from  the  affected  muscle,  and  a  small  strip  or  two  of  affected 
muscle  cut  off  for  drying  and  the  carcass  then  burnt. 

The  only  articles  required  for  a  post-mortem  examination 
are  a  strong  sharp  knife  (either  a  “  bushman’s  friend  or  a 
butcher's  knife)  and  a  clean  bucket  of  water. 

When  it  is  desired  to  save  the  hide  intact  this  should  be 
entirel  v  removed  before  commencing  operations. 

Stage  1 . 

The  carcass  is  laid  on  its  right  side  and  the  head  and  legs 
extended.  The  left  foreleg  is  raided  and  with  the  knife  a  cut 
is  made  through  the  skin  and  tissues  of  the  armpit,  between 
the  breast -hone  and  the  limb,  and  is  carried  through  to  sever 
the  connexions  of  ihe  lunb  Irom  the  chest  wall.  1  he  log  is 
gradually  raised  and  cut  away  from  the  body.  When  the  skin 
is  not  removed ,  this  is  now  cut  backwards  from  the  breast-bone 
along  the  middle  line  of  the  abdomen  between  the  hind  legs 
as  far  as  the  anus.  The  left  hind  leg  is  lifted  like  the  forelimb 
was,  and  its  muscular  connexions  inside  the  thigh  are  cut 
through  to  the  hi])  joint  where  it  can  be  dislocated  and  turned 
right  over.  The  skin  remaining  on  the  left  side  of  the  trunk 
is  now  dissected  backwards  to  the  spine. 


Stage  2. — Opening  the  Abdomen  and  Chest. 

An  incision  is  made  behind  the  border  of  the  last  rib  on 
the  left  side,  extending'  from  the  spine  to  the  breast-bone, 
cutting  through  all  the  coverings,  but  taking  care  not  to  injure 
the  abdominal  contents  (intestines,  etc.),  which  often  lie  close 
up.  A  similar  incision  is  made  backwards  along  the  spine  from 
the  last  rib  to  the  bony  pelvis  behind.  The  abdominal  covering 
can  then  be  drawn  downwards,  exposing  all  organs  in  the 
natural  position.  The  chest  cavity  is  now  opened  by  cutting 
through  the  left  ribs  close  to  their  junction  with  the  breast¬ 
bone.  This  is  easiest  done  by  hitting  the  knife  with  a  piece  of 
wood,  care  being  taken  not  to  injure  the  underlying  organs  with 
the  point  of  the  knife.  The  diaphragm  or  septum  between 
the  chest  and  abdomen  is  now  severed  close  to  the  ribs  and 
these  latter  are  drawn  upwards  and  backwards,  breaking  them 
at  their  connexion  with  the  backbone. 

By  following  this  procedure  all  visible  organs  are  exposed 
in  their  natural  position,  and  can  be  viewed  collectively. 

Stage  3. — Removal  and  Examination  of  the 

Organs. 

The  abdominal  organs  are  removed  in  the  following  order  : 

The  spleen  will  be  found  on  the  left  side  and  attached  to 
the  stomach,  close  to  the  diaphragm.  Examine  its  size,  colour, 
consistency  and  appearance  when  cut. 

The  gullet  (oesophagus)  as  it  joins  the  stomach,  coming 
through  the  diaphragm,  is  seized  with  the  left  hand  and 
severed  close  in  front  of  the  hand,  taking  care  not  to  allow 
any  of  the  stomach  contents  to  escape.  Without  releasing 
hold  of  the  gullet,  the  stomach  and  intestines  are  now  pulled 
and  dissected  downwards  towards  the  right-hand  leg,  all  their 
connexions  with  the  trunk  being  severed  without,  if  possible, 
puncturing  the  intestines. 

Very  little  cutting  is  necessary,  and  care  should  be  taken 
to  leave  the  liver  and  kidneys  within  the  body. 

In  all  animals  the  alimentary  tract  is  divided  into  mouth, 
gullet,  stomach,  small  intestines  and  large  intestines.  In  all 
species  the  Iasi  two  named  are  each  divided  by  anatomists  into 
three  sections,  of  which  about  twelve  inches  of  the  former  is 
known  as  the  duodenum.  The  portion  following  this  up  to 
the  junction  of  the  caecum  is  known  as  the  jejunum  and  ileum, 
and  the  very  last  portion  of  the  large  gut  is  termed  the 
rectum.  'The  portion  lying  between  the  ctecum  and  the 
rectum  is  the  large  intestine. 


In  the  horse,  pig  and  dog  the  stomach  is  single,  hut  in 
the  ruminants  there  are  four  divisions,  of  which  t he  last  only 
is  a  true  digestive  organ,  the  others  being  reservoirs  used  in 
connexion  with  rumination.  The  third  stomach  frequently 
attracts  attention  as  the  cause  of  sickness,  hut  it  requires 
much  practice  to  distinguish  between  a  normal  organ,  altered 
only  by  the  amount  or  character  of  food  eaten  within  the  last 
twenty-four  hours,  and  a  genuinely  diseased  organ.  It  is  al¬ 
ways  a  hard,  firm  body,  closely  packed  with  skin-like  leaves, 
between  which  the  food  passes  into  the  fourth  stomach  for 
digestion,  and  its  lining  not  infrequently  peels  off  when  food 
is  extracted  from  it,  especially  if  the  animal  has  been  dead 
for  some  time. 

The  True  Stomach  and  Duodenum.- — The  contents  should 
be  well  examined  for  the  presence  of  worms  (many  of  which 
are  very  small),  or  other  parasites ;  for  blood,  stones,  hair-balls, 
etc.  It  is  then  washed  in  water,  and  the  condition  of  the  inner 
lining  or  mucous  membrane  can  be  seen.  This  is  normally 
of  a  delicate  pink  colour. 

The  Intestines. — The  caecum,  or  blind  gut,  which  is  a 
pouch-like  appendage  about  the  middle  of  the  length  of  the 
intestines,  is  similarly  opened  up,  together  with  the  last  piece 
of  the  small  bowel  (ileum),  and  the  character  of  the  contents 
noted.  It  is  also  washed  so  as  to  reveal  the  condition  of  the 
mucous  membrane.  The  rectum,  or  last  part  of  the  bowel,  is 
similarly  treated.  (It  is  this  organ  which  is  damaged  by 
malicious  herd-boys  thrusting  sticks  up  the  anus.)  If  one  wishes 
to  be  accurate,  the  whole  bowel  should  he  slit  up,  but  as  a 
rule  those  parts  mentioned  show  the  most  important  changes. 

The  kidneys  are  next  removed,  and  cut  in  two,  and  their 
closely  applied  capsule  or  envelope  stripped  off.  They  are 
washed  and  examined  for  white  spots,  or  infarcts,  and  other 
abnormalities. 

The  liver  is  next  removed,  cut  into,  and  its  gall-bladder 
opened  up  to  show  its  condition.  Size,  colour  and  consistency 
of  the  organ  should  be  noted.  There  is  no  gall-bladder  in 
equines.  Too  much  attention  is,  as  a  rule,  devoted  to  the 
size  of  the  gall-bladder  which  in  nature  varies  according  to 
the  work  thrown  upon  it,  being  more  distended  when  active 
digestion  is  not  taking  place,  as  in  the  case  of  an  animal  which 
has  been  off  feed  for  some  days.  The  colour  of  the  bile  is 
normally  green  in  all  grass-eating  animals;  in  flesh-feeders,  as 
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dogs  and  pig's,  it  is  reddish.  Grass-feeders  also  manifest  red- 
coloured  bile  when  they  are  consuming  their  own  flesh  as  in 
long  illness  and  wasting  diseases. 

The  urinary  bladder  should  be  opened  up  and  the  con¬ 
dition  of  the  urine  noted,  together  with  that  of  the  inner 
lining  of  the  organ.  The  uterus  lies  immediately  above  the 
urinary  bladder  and  should  be  opened  to  observe  the  state  of 
pregnancy  and  the  condition  of  the  foetus  and  its  envelopes. 

Thoracic  or  Chest  Cavity. — When  opening  the  chest  cavity 
one  should  observe  whether  the  lungs  are  adhering  to  the  ribs, 
whether  there  is  a  large  amount  of  fluid  in  the  cavity  or 
whether  the  inner  surfaces  of  the  ribs  are  inflamed. 

The  left  lung  is  removed  by  cutting  its  attachments,  and 
the  wind-pipe,  as  it  enters  this  organ,  is  slit  up  to  observe 
abnormalities. 

The  Lungs. — These  should  always  be  felt  between  the 
fingers  to  prove  the  presence  or  absence  of  nodules  or  abscesses. 
A  condition  known  as  emphysema  may  exist  where  the 
feel  is  like  that  of  crackling  paper  and  bubbles  or  air  are 
seen  under  the  cover  of  the  lungs.  Oedema  is  a  condition 
rather  common  in  horse-sickness,  East  Coast  fever  and  heart- 
water,  in  which  the  “  veins  ”  running  in  the  substance  of 
the  lungs  appear  full  of  fluid  and  the  wind-pipe  and  its  branches 
contain  froth.  If  the  emphysema  or  oedema  be  extensive,  the 
lungs  appear  to  be  too  big  for  the  chest  cavity.  In  true 
pneumonia  the  affected  portion  of  the  lung  will  sink  in  water 
and  when  cut  through  has  the  consistency  and  appearance  of  a 
piece  of  liver. 

The  Heart. — The  heart  or  pericardial  sac  is  next  incised, 
and  the  presence  of  excessive  fluid  and  the  condition  of  the 
lining  is  noted.  The  heart  is  removed  by  cutting  the  large 
arteries  and  veins  at  its  base.  It  is  washed  and  carefully 
examined,  since  it  is  the  seat  of  many  small  but  important 
lesions.  The  presence  of  “  bruises  ”  usually  indicates  a  disease 
of  the  blood-poisoning  category. 

The  right  lung  is  then  removed  as  was  the  left.  The 
mouth,  tongue,  throat  and  wind-pipe  are  all  observed  by  re¬ 
moving  the  skin  from  under  the  neck  and  along  the  jaw  and 
by  pulling  and  dissecting  the  wind-pipe  downwards  and  towards 
the  mouth  and  removing  them  in  toto  from  back  to  front. 
This  should  always  be  done  in  a  post-mortem  examination,  as 
many  changes  may  be  found  in  these  organs. 
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Lymphatic  Glands.—' The  glands  are  examined  and  the 
oik'  lying  in  the  tissue  a  little  above  and  in  front  of  the  left 
shoulder  may  he  taken  as  a  sample,  but  those  which  lie  in  the 
mesentery  or  apron  which  supports  the  bowels  should  also 
he  examined.  They  are  cut  and  their  condition  noted. 

1  > lood .  I  lie  blood  is  sometimes  dark  and  tarry  looking, 
or  it  may  be  thin  and  watery.  A  note  of  its  condition  should 
also  be  made. 

If  the  above-mentioned  method  of  making  a  post-mortem 
examination  be  accurately  carried  out  it  is  possible  always  to 
observe  the  usual  abnormalities  which  occur  in  diseases. 

A  full  description  on  these  lines  ought  to  be  sent  when 
submitting  specimens  for  examination  or  when  advice  is 
needed. 


PART  in. 

Miscellaneous. 

ON  THE  USE  OF  SERA  AND  VACCINES  IN  THE 
TREATMENT  OR  PREVENTION  OF  DISEASE. 

Sera  are  prepared  from  the  blood  serum  of  animals  strongly 
immune  to  the  disease  against  which  ii  is  utilised,  and  con¬ 
tain  an  excess  of  “  anti  substances  which  are  given  to  the 
animal  inoculated  so  enabling  it  for  a  transitory  and  variable 
period  to  ward  off  or  check  the  disease  microbe  which  attacks 
while  the  anti-substances  are  still  present. 

The  immunity  conferred  by  anti-serum  is  passive,  that  is 
to  say,  the  inoculated  animal  takes  no  active  part  in  its 
production,  and  as  such  is  most  variable  in  its  intensity  and 
duration.  It  is  in  order  to  avoid  this  variability  and  to  con¬ 
vert  the  unsatisfactory  passive  into  a  more  stable  active  im¬ 
munity  that  in  veterinary  practice  an  injection  of  the  virulent 
microbe  is  sometimes  given  simultaneously  with  the  anti-serum. 
This  principle  is  employed  in  the  active  immunisation  against 
rinderpest,  for  example.  Vaccines  are  prepared  from  the 
microbes  themselves,  which  are  either  killed  or  attenuated 
or  are  injected  into  a  part  of  the  body  where  the  full  disease- 
producing  powers  cannot  be  exercised. 

Attenuated  or  modified  microbes  are  commonly  utilised 
for  preventive  vaccination,  the  degree  of  active  immunity 
conferred  being  in  inverse  ratio  to  the  degree  of  attenuation. 
This  method  is  employed  in  anthrax,  bluetongue,  jilenro- 
pneumonia,  etc.,  as  well  as  in  s:mie  human  diseases. 

With  two  such  variable  factors  as  virulence  of  microbes 
and  individual  susceptibility  of  animals,  due  to  age,  breed  or 
environment,  it  is  often  a  matter  of  great  difficulty  to  strike 
the  medium  that  will  immunise  without  killing  or  producing 
too  severe  a  reaction. 

Killed  microbes  are  sometimes  used  for  preventive  vaccina¬ 
tion.  but  in  veterinary  practice  are  chiefly  employed  as  curative 
substances.  The  explanation  of  their  utility  is  that  the  normal 
protective  agents  of  t lie  body  are  stimulated  by  the  dead 
organisms  to  such  a  degree  that  they  acquire  the  property  of 
attacking  and  destroying  the  living  organisms  causing  the 
disease. 


Sera  and  vaccines  are  invariably  specific,  that  is  to  sayr 
should  the  disease  be  due  to  microbe  “  A,”  a  serum  or  a 
vaccine  against  any  other  microbe  than  “  A  ”  will  be  ineffi¬ 
cacious.  So  intimate  is  their  relationship  that  sometimes 
different  strains  of  the  same  microbe  will  be  differently  acted 
upon  by  the  anti-substances. 

It  will  be  apparent  that  very  close  and  intimate  research  is 
frequently  necessary  to  determine  the  microbe  concerned  and 
to  prepare  a  suitable  antidote,  and  universal  success  cannot  be 
anticipated  lor  a  long  time.  The  use  of  sera  and  vaccines 
requires  special  knowledge,  and  their  employment  ought  not 
to  be  regarded  as  a  routine  measure  which  is  safe  and  certain 
in  the  hands  of  everybody.  Each  case  should  be  weighed 
individually  by  a  veterinary  officer,  who  alone  is  well  versed 
in  the  idiosyncrasies  of  the  substance  employed. 

The  following  general  rules  are  given  as  guides  to  the 
employment  of  sera  and  vaccines. 

1.  All  syringes  should  be  capable  of  being  taken  apart  for 
cleaning. 

‘2.  The  accuracy  of  capacity  and  measurements  marked 
on  the  barrel  or  piston-rod  should  be  tested,  especially  in  small 
syringes  used  for  vaccine  inoculations,  where  even  a  slight 
error  may  give  rise  to  serious  results. 

d.  Syringes  should  be  sterilized  immediately  before  use. 

4.  When  large  numbers  of  inoculations  are  being  made, 
the  syringe  should  be  sterilized  several  times  during  the 
operation.  Extra  sterile  needles  should  always  be  available 
and  repeatedly  changed. 

5.  After  use,  the  syringe  should  be  sterilized  again  and 
dried  before  being  put  away,  and  the  needles  cleaned  with  the 
wires  provided  in  most  outfits. 

6.  When  sterilizing  a  syringe,  take  the  instrument  to 
pieces  and  lay  each  part  separately  on  a  cloth  or  pad  of  cotton 
wool  at  the  bottom  of  a  saucepan  or  dish  containing  sufficient 
cold  water  to  cover  them.  Place  on  the  stove  or  fire,  boil  for 
at  least  five  minutes,  and  then  allow  to  cool.  Pour  off  the 
water  and  assemble  the  syringe,  taking  care  not  to  touch  the 
inside  of  the  barrel,  the  piston  or  the  points  of  the  needles. 
After  assembling,  ascertain  that  the  adjustments  of  the  syringe 
are  perfect,  and  that  no  leaks  occur.  This  may  be  determined 
as  follows  :  Suck  up  into  the  syringe  by  means  of  the  piston 
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some  of  the  boiled  water,  and  eject  it  once  or  twice.  If  after 
sucking  np  the  water  the  barrel  of  the  syringe  is  not  com¬ 
pletely  filled,  the  screw  at  the  base  of  Ihe  piston  needs  tighten¬ 
ing,  but  if  the  piston  works  too  tightly  the  screw  may  be 
slightly  loosened. 


THE  DISEASES  OF  ANIMALS  ORDINANCE. 

The  following  extracts  from  the  Rules  under  the  Diseases 
of  Animals  Ordinance,  together  with  scale  of  veterinary  fees 
and  charges  for  laboratory  products,  are  included  for  general 
information  : — 

“  Rule  57.  (5)  Orders  for  the  supply  of  laboratory  pro¬ 
ducts  and  payment  therefor  shall  be  effected  in  manner  fol¬ 
lowing  : — 

(a)  If  the  order  be  communicated  by  letter  a  money  order 

or  cheque  covering  the  cost  of  the  supplies  shall 
accompany  the  letter. 

(b)  If  the  order  be  communicated  by  telegram,  the  sender 

shall  state  therein  how  payment  has  been  made,  and 
also  the  amount  of  such  payment. 

(c)  Payment  under  the  last  preceding  rule  may  be  effected 

in  either  of  the  following  ways  : — 

(i)  A  deposit  in  either  cash  or  cheque  covering  the 

cost  may  be  made  at  the  offices  of  Senior 
Commissioners,  District  Commissioners,  Assis¬ 
tant  District  Commissioners  or  the  nearest  Rail¬ 
way  Station  Master. 

(ii)  By  money  order  or  cheque  forwarded  by  the  first 

available  post  after  despatch  of  the  order  by 
telegram  : 

Provided  always  that  the  Chief  Veterinary 
Officer  may  exercise  his  discretion  as  to  supply¬ 
ing  laboratory  products  before  payment  has  been 
made  as  provided  by  these  Rules  if  in  his  opinion 
the  health  of  the  stock  of  other  owners  is 
menaced  and  there  are  good  reasons  why  pay¬ 
ment  has  not  been  made  as  hereinbefore  pro¬ 
vided. 

id)  When  inoculation  with  laboratory  products  is  carried 
out  by  a  member  of  the  veterinary  staff,  the  fees 
must  be  paid  in  either  cash,  notes  or  cheque  to  the 
officer  concerned  before  commencing  the  operation. 
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vf)  I  lie  lees  payable  lor  laboratory  products  shall  be  as 
prescribed  in  the  Schedule  annexed. 

(f))  No  liability  shall  attach  to  the  Government  or  any 
ollicer  thereoi  m  respect  of  any  loss  or  damage  which  may  !  e 
suffered  as  a  result  of  any  of  the  services  or  the  use  of  any  of 
the  products  mentioned  in  Schedule  A  hereto.” 

SCHEDULE  A. 

Scale  of  Fees. 

Testing  with  mallein  or  tuberculin  (imported 
animals) 

Double  inoculation  against  rinderpest,  including 
treatment  with  trypanblau  (bovine)  when  neces¬ 
sary,  and  branding  “  A.M.”  . 

Double  inoculation  against  rinderpest  of  unweaned 
calves,  including  treatment  with  trypanblau 
(bovine),  when  necessary,  without  branding  ... 

Testing  immunity  to  rinderpest  and  branding 
“  A.M.”  ...  . . 

Testing  immunity  to  bovine  pleuro-pneumonia  and 
branding  “  ALP.”  with  a  numeral 
Dipping- 

Cattles,  horses  and  mules  ... 

Calves,  sheep  and  goats  ... 

Testing  immunity  to  East  Coast  fever  and  branding 

it  rp  » > 

East  Coast  fever  inoculation — 

Minimum  fee  for  the  inoculation  of  a  herd  (any 
number  from  1  up  to  80  head),  including  the 
preliminary  redwater  and  anaplasmosis  vac¬ 
cination 

blast  Coast  fever  inoculation  for  all  animals  in 
excess  of  80  head,  including  the  preliminary 
redwater  and  anaplasmosis  vaccinations 

Quarantine  Fees. 

Per  head, 
per  day. 
Sh.  cts. 

Horses ,  mules  and  donkeys,  without  food,  not  ex¬ 
ceeding  ...  ...  ...  ...  ...  ...  2  00 

Horses,  mules  and  donkeys,  with  food,  not  exceeding  3  00 

Cattle,  without  food,  not  exceeding  ...  ...  ...  1  50 


Per  head 
Sh.  cts. 

10  00 

2  50 

1  00 

1  00 

2  00 

0  10 
0  05 

10  00 

400  00 

5  00 


Pa¬ 
per  ( 

Sh. 

h  rail 
iay. 
cts. 

Cattle,  with  food,  not  exceeding 

2 

00 

Sheep  and  goats,  not  exceeding 

0 

50 

Pigs,  not  exceeding 

A. — Dogs  not  exceeding  Sh.  1/25  per 

day— 

0 

75 

1.  "Wire-haired  terriers,  sealyhains, 

etc.  ... 

0 

75 

2.  Pointers,  bull  terriers,  airedales, 

etc.  ... 

1 

00 

3.  Great  Danes,  borzois,  etc. 

B. — Bitch  with  litter  of  pups,  not  exceeding  Sh.  1/50 

1 

25 

per  day — 

1.  Wire-haired  terriers,  sealyhams, 

etc.  ... 

1 

00 

2.  Pointers,  bull  terriers,  airedales, 

etc.  ... 

1 

25 

3.  Great  Danes,  borzois,  etc. 

(Note. — After  puppies  are  weaned  the  fees 
charged  for  them  will  be  those  shown  under 

1 

50 

Scale  A  1.) 

C. — Cats,  not  exceeding 

0 

75 

D. — Cat  with  kittens,  not  exceeding  .. 

1 

00 

(Note. — After  kittens  are  weaned  the  fees 
charged  for  them  will  be  those  shown  under 
Scale  C.) 


Laboratory  Products. 

Price. 
Sh.  cts. 


Anti-rinderpest  serum,  per  50  c.c.  (bottles  of  250  c.c. 

each)  ...  ...  ...  ...  ...  ...  2  00 

Anthrax  vaccine  (double),  per  dose  (ampoules  of 

10  c.c.,  20  c.c.  and  40  c.c.)  ...  ...  ...  0  30 

Bluetongue  vaccine,  per  dose  (ampoules  of  10  c.c., 

20  c.c.  and  40  c.c.)  ...  ...  ...  ...  ...  0  05 

Colon  bacillosis  vaccine,  per  dose  (bottles  of  1  and  2 

doses  each)  ...  ...  ...  ...  ...  0  30 

Quarter  evil  (blackquarter)  vaccine,  per  dose  ...  ...  0  20 

Redwater  and  anaplasmosis  vaccine,  per  dose  ...  1  00 

Sterile  trypanblau  (canine),  per  dose  (tubes  of  1  dose 

each)  ...  ...  ...  ...  ...  ...  1  00 

Sterile  trypanblau  (bovine),  per  dose  (tubes  of  1  dose 

each)  ...  ...  ...  •••  2  00 

Wireworm  remedy,  per  tin  of  100  doses  ...  ...  1  00 

Dosing  spoons  for  wireworm  remedy,  per  set  of  5  ...  7  50' 
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Prior. 
Sh.  cts. 


Dosing  spoons,  each  ...  ...  ...  ...  ...  1  50 

Dosing  bowls,  each  ...  ...  ...  ...  ...  1  00 

Sheep  pox  vaccine,  per  dose  ...  ...  ...  ...  0  05 

Inoculating  needles  for  sheep  pox  vaccine,  each  ...  1  25 

Vaccinating  instruments  for  fowl  pox  vaccine  ...  2  50 

Fowl  typhoid  vaccine  (Kikuyu  fowl  disease),  per 

dose  (minimum  charge  for  consignment,  Sh.  2)  0  10 

Fowl  typhoid,  vaccination  of  birds  at  laboratory,  in¬ 
cluding  keep  per  bird  (minimum  charge  per 
consignment,  Sh.  3)  ...  ...  ...  ...  1  00 


Quantities  usually  made  up  in  bottles  or  ampoules. 

Pleuro-pneumonia,  contagious  abortion,  fowl  pox,  para¬ 
typhoid,  and  ulcerative  lymphangitis  vaccines  are,  at  present, 
issued  free  of  charge. 

Anti-rinderpest  serum  shall  be  exchangeable  free  of  charge 
only  after  a  period  of  twelve  months  and  before  a  period  of 
eighteen  months  has  elapsed  from  the  date  of  its  manufacture 
as  indicated  on  the  container  in  which  it  is  supplied.  No  other 
laboratory  products  are  exchanged  on  account  of  age. 


APPENDIX. 

Native  Names  of  Acute  Diseases  Affecting  Cattle. 

We  are  indebted  to  many  administrative  officers  and 
others  for  the  list  of  appended  synonyms  employed  by  the 
various  native  tribes  throughout  the  country. 

We  would,  however,  warn  stockowners  not  to  place  too 
much  reliability  on  the  native’s  diagnosis,  and  in  all  cases  to 
confirm  this  before  accepting  it  as  correct. 

From  our  own  experience,  a  number  of  natives,  particu¬ 
larly  those  of  the  pastoral  tribes,  are  very  quick  to  distinguish 
•a  few  well-known  diseases,  but  when  symptoms  or  post¬ 
mortem  lesions  of  these  deviate  in  any  degree  from  normal 
the  native  is  at  once  puzzled,  and  may  with  much  assumed 
confidence  give  the  name  of  an  entirely  different  condition. 

Nevertheless,  the  following  list  is  included  in  this  pam¬ 
phlet,  in  the  hope  that  it  may  be  of  some  use  to  those  who  are 
wont  to  place  reliance  on  native  opinion  in  the  matter. 
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